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Centralized Control of Widely Distributed 
Crushed Stone Plants 


Operations of the General Crushed Stone Co., Easton, Penn. 


By Earl C. Harsh 


Associate Editor, Rock Products 


F Nagbeatostahaens the officers of the General ee eee 
Crushed Stone Co. are well known to 

the industry because of the prominent part 
they have taken for many years in the activi- 
ties of the National Crushed Stone Asso- 
ciation, the plants of this company are per- 
haps not as well known. Articles have 
appeared in Rock Propucts at various times 
regarding some of the individual plants now 
operated by the company, but nothing cov- 
ering its operations as a whole, so that the 
present article may be of interest to many 
producers. 
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The company was formed in 1899 and in- 
corporated in 1900, starting with a few 
plants and gradually increasing the number 
and the territory served until now the opera- 
tions extend over a considerable area and 
have normally a combined output of some 
3,000,000 tons annually. Several of the 





older plants have been abandoned (Wilkes- oPITTSBURGH HARRISBURG, READING 

Barre and Port Deposit within the past GLEN MILLS PLANT FICE 

year), but at the present time 11 crushed c. or “aunt wN 

stone prec and two sand and gravel plants By = om ecipee sa cteenieell 

are being operated. Locations of various offices and plants of the General Crushed Stone Co. 














Rock Hill quarry of the General Crushed Stone Co. 





Seven of the stone plants are in New 
York state, three in Pennsylvania and one 
in Massachusetts. The location, capacity and 
kind of material produced at each of these 
plants is shown in the accompanying. table. 
The sand and gravel plants are located at 
Palmer (Fayettesville), N. Y., and Lacona, 
N. Y., both in the general vicinity of Syra- 
cuse. These plants each have a capacity of 
about 1000 tons per day. 

In addition, the company operates six 
Amiesite plants, located at Rock Hill, Glen 
Mills and White Haven, Penn., and Akron, 
Little Falls and North LeRoy, N. Y., and 
has a black top plant at Winchester, Mass. 


Of the present plants, Rock Hill and 
North LeRoy have been operated longest. 
The Glen Mills plant was acquired in 1906 
and the White Haven plant was built in 
1913. The plants at Akron and Little Falls 
were both purchased in 1915. The Win- 
chester plant was acquired in 1919 and the 
Geneva plant in 1925. Then, in 1928, the 
Rock Cut Stone Co., operating crushed stone 
plants at Rock Cut (Syracuse), Auburn and 
Watertown and two sand and gravel plants, 
was merged with the General Crushed Stone 
Co. 

Products Include Crushed Limestone, 

Trap Rock and Sandstone 

Crushed limestone is produced at six of 
the plants, trap rock at four and sandstone 
at one plant. The plant details vary con- 
siderably, as would be expected, because of 
the difference in the materials handled and 
the local conditions and because the plants 
were all, except one, purchased from others. 
However, numerous changes have been made 





Electric shovel and truck at Glen Mills quarry 
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Glen Mills quarry of the General Crushed Stone Co. 


Plant and address 


Peon, AY... a 
North “‘yeRew-teeraGy, N.Y sciccsc nnd cscsccecpeseenn 


Geneva, Oaks Corners, N. 


Auburn; Aor: N.Y... ee 
Rock Cutseemese, No Ys. o tenes. 


Watertown, Watertown, N. Y 
Little Falls, Little Falls, N. Y 


Winchester, Winchester, Mass................- ee 
White Haven, White Haven, Penn.................... 


Rock Hill, Quakertown, Penn 


Glen Mills, Glen Mills, Penn........00.000.00.00.00.....- 
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PLANTS OF GENERAL CRUSHED STONE CO. 


Daily 
Material capacity 

produced tons 

face ee ee Limestone 4000 
i abkap CONUS NO EN RUAN eae fo Limestone 3500 
id ie. ee Limestone 2000 
eS en ee ae Limestone 1800 
Limestone 3000 

Limestone 1500 

Syenite 1500 

SOMO abate acts Trap rock 2000 
ARNE Pte eae Sandstone 1200 
Trap rock 1500 

Se eee eee Trap rock 1500 
23,500 





Quarrying and stripping methods at the Auburn plant 


and new equipment added for better effi- 
ciency and to meet the more exacting speci- 
fications now in force, so that after all there 
is a considerable uniformity of method. This 
is particularly noticeable in the general 
adoption of vibrating screens for sizing and 
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Steam shovel and truck at Rock Hill quarry 


in the use of motor trucks for quarry trans- 
portation wherever feasible. 

The company was one of the pioneers in 
the use of trucks in the quarry and is now 
using this form of transportation in five of 
the quarries. The sizing of the stone is now 
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One of the scrubbers at the Rock Cut plant and, at right, the scrubber at the Auburn plant 






























done entirely with vibrating screens at eight ing the present year at the North LeRoy at Rock Hill present the most difficult strip- 


of the 11 plants and in part at the other plant, and at Geneva the stone is washed ping propositions. Small shovels and cranes 


three. A total of 64 vibrating screens are over screens at the loading point. are generally used and the material is hauled 
used, with four revolving screens at one plant The company has not hesitated to install away in trucks. Light trucks such as the 
and one each at two other plants. new and improved equipment as soon as its Ford 1%4-yd. size have been found to be 

Changes have been made during the past value has been demonstrated and, in some’ generally more satisfactory for this work 
winter so that stone can be washed at four cases, before its use by others. than heavier ones. At Akron, where the 
plants. At Rock Cut two Hardinge scrub- overburden is 4 to 6 ft. deep, a 14-yd. 36 
bers (an 8-ft. and a 4-ft.) and at Auburn Quarrying Methods Marion steam shovel is used for stripping. 
an 8-ft. Hardinge scrubber have been in- The amount of stripping to be removed At Auburn a 1%-yd. 31 Marion steam shovel 


stalled. A separate washing plant with varies from a few feet up to a maximum of js used. A 36 Marion steam shovel is also 
vibrating screens has been constructed dur- 27 ft. at Glen Mills. This quarry and that used at Rock Hill. No. 21 Marion steam 
shovels are used at White Haven and Glen 
Mills and a Marion gas-electric at Rock 
Cut. A Marion crane is used at Geneva 
and a Thew electric shovel at Watertown. 

Until recently all blasting was done by 
means of 6-in. well drill holes, but tunnel 
blasting has now been adopted at Rock Hill 
and White Haven. This has proven more 
satisfactory at these operations than. the 
other method and it may also be adopted 
later at Glen Mills. The hard, tough trap 
rock at Rock Hill, Glen Mills and Little 
Falls makes drilling slow and difficult so 
that only 5 to 10 ft. of hole can be drilled 
per day. The trap rock at the Winchester 








n quarry is also hard to drill, but tunnel blast- 
w ing has not been adopted there because of the 
f nearness of the plant to the town. 
W 

Research on Blasting Vibration 
? Some years ago damage suits were 


brought against the company because of the 
quarry blasting at this plant, and in order 
to get at the facts the company carried on 
some research work to determine the mag- 
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White Haven quarry of the General Crushed Stone Co. 





nitude and extent of the vibrations caused 
by blasting. The results of this work have 
been of considerable benefit to the industry 
generally since they demonstrated that such 
vibrations are not nearly as severe or as 
damaging to structures as some had been 
led to believe. This work was described in 
Rock Propucts March 10, 1923, July 10, 
1926, and February 5, 1927. 

The method used for determining the 
amount of the vibration consisted in placing 
sets of small steel pins of various lengths 
upright on a level surface and noting how 
many were overturned by the blast. Several 
sets were placed at different distances from 
the blast. Each set consisted of eight per- 
fectly straight pins each % in. in diameter 
with square, true ends and ranging from 
4 in. to 15 in. in length. 

These were set on end in a vertical posi- 
tion on a smooth level surface so that any 
vibration would tend to overturn them, the 
long pins, of course, being first to fall. It 
was found that the number of pins which 
would fall varied inversely with the distance 
from the blast; also, that all of the pins 
never fell, and that none of the pins in the 
set at the office 700 ft. from the blasts had 
ever fallen from blasting vibrations. 

In this way it was possible to demonstrate 
to the layman or juror that if these deli- 
cately balanced pins did not fall, then the 
vibration was so small as to be negligible 
so far as it might cause damage to a build- 
ing. 

Drilling and Blasting 


The height of the quarry face varies con- 
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Winchester quarry of the General Crushed Stone Co. 


siderably at the different operations, that of 
the trap rock or hillside quarries being much 
more than the limestone quarries. At Rock 
Hill the height of the face is 125 to 200 ft.; 
at Glen Mills and Little Falls it is about 190 
ft.; at Winchester it is about 120 ft., and 
at White Haven, 50 to 75 ft. At North 
LeRoy and at Geneva a face of about 60 it. 
height is worked and at Rock Cut and 
Auburn about 30 ft. The Watertown quarry 
has a 35-ft. face and a 20-ft. ledge is worked 
at Akron. 


Two drilling machines are used at most 
of the plants or a total of about 20 for all 
blast hole drilling. These are all electric 
motor driven and include Loomis, Cyclone 
and Keystone drills in the order named. 
Various dynamites of 40 to 60% strength 
are used at the limestone quarries and 60 to 
75% dynamite at the trap rock quarries. 
Cordeau-Bickford fuse is used for firing the 
blasts. 


Quarry Loading and Haulage 
The rock is excavated and loaded by a 
total of 19 shovels according to the table 
following. Three of these are electric and 
the balance are steam operated, all being 
mounted on crawler treads except two, which 
are equipped with tractor wheels. 


A total of 17 trucks are used at five plants 
for the transportation of the rock from the 
quarry to the crusher; three at Watertown, 
three at Rock Hill, three at White Haven, 
four at Glen Mills and four at Winchester. 

These are practically all 7%4-ton Mack 
trucks with solid tires and equipped with 





truck ready for dumping and, at right, being loaded by steam shovel at White Haven plant 
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Easton end dump bodies with automatic drop 
doors. They haul loads up to a maximum 
of about 12 tons of rock. The length of 
haul varies from about 500 ft. at White 
Haven to about 1200 ft. at Glen Mills. 
Truck haulage has been in use for five or 
six years at some of the plants. 

At six of the plants side dump cars and 
steam locomotives are used for quarry haul- 
age. With the exception of the Little Falls 
plant, where cars each carrying two 7-yd. 
pans are used, the quarry cars are of 4- and 
5-yd. capacity. These are in part the Kop- 
pel steel drop-door type and in part the lift- 
door contractors’ type of wood and steel 
construction. 


QUARRY LOADING EQUIPMENT 


ter, | rr 2—2'\%4-yd. 92 Marion steam 
shovels. 

North LeRoy...2—3-yd. 91 Marion steam 
shovels. 

Geneva ............. 2—2¥%-yd. 70 Bucyrus steam 
shovels. 

Auburn ............- 2—2-yd. 51 Marion steam 
shovels. 

Neck Git t2c..: 2—3-yd. 78 Bucyrus steam 
shovels. 


Watertown ..... 2—1%-yd. 37 Marion elec- 
tric shovels. 
Little Falls....... 1—3-yd. 95 Bucyrus steam 
shovel. 
Winchester ..... 2—3-yd. 76 and 90 Marion 
steam shovels. 
White Haven... 1—2-yd. 51 Marion steam 
shovel. 
1—2%-yd. 70 Bucyrus steam 
shovel. 
Rock Hill......... 1—3-yd. 100 Marion steam 
shovel. 
Glen Mills......... 1—-3-yd. 100B Bucyrus-Erie 
electric shovel. 
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The cars are dumped at the crusher by 
either air hoists or motor driven cable 
hoists. At both the Geneva and North Le- 
Roy plents a chain conveyor type of car 
haul in the center of the ‘rack is used to 
handle the cars past the crushér and return 
them to the empty track. At Geneva the 
car haul lowers the cars down a short in- 
cline to the empty track as shown in one of 
the illustrations. This arrangement saves 
one iocomotive at each plant. 


The rock is dumped direct to the primary 
crusher except that at the Winchester and 
Glen Mills plants the trucks are dumped to 
a short pan conveyor feeder which discharges 
to the crusher. 


Except at the Akron plant, where a num- 
ber of Lima “Shay” geared-type locomo- 
tives are used, three or four steam locomo- 
tives of the 18-ton size (10- by 16-in. cylin- 
ders) are normally used at each plant. 
These are principally Porter, Vulcan and 
Baldwin locomotives. 


Sizing Done Mostly With Vibrating 
Screens and Washing Facilities 
Increased 
The sizing of the stone is done almost 
entirely with vibrating screens. These range 
in size up to 6 by 12 ft. and are arranged 
as shown on the accompanying flow sheets 
and in the brief plant descriptions which 

follow. 4 

Arrangements have been made to wash 
the stone at four plants, the details of which 
are also indicated in the descriptions of the 
individual plants. 

A tendency toward the use of surge bins 
to regulate the flow of material to the 
screens is noted, such bins with feeders be- 
ing used at the Geneva, Auburn and Water- 
town plants. 

Akron Plant 


The Akron, N. Y., plant was formerly 
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Flow sheet of North Le Roy plant 
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General view of North Le Roy plant 


operated by the Kelley Island Lime and 
Transport Co., chiefly for the production of 
railroad ballast. It was purchased by the 
company in 1915 and was destroyed by fire 
and rebuilt in 1924. Side dump cars of 5-yd. 
capacity and 18-ton Lima Shay geared loco- 
motives are used in the quarry. The rock 
is dumped to two No. 10 Allis-Chalmers 
gyratory crushers and the crushed material 
carried up by two bucket elevators to a bat- 
tery of Niagara vibrating screens. From 
each elevator the material passes over two 
5- by 10-ft. single deck screens in tandem. 

Recrushing is done by two No. 6 gyratory 
crushers and a 4-ft. Symons cone crusher, 
the recrushed material being carried up by 
a separate bucket elevator to a 5- by 10-ft. 
single deck screen. An additional 5- by 8- 
ft. screen is used for final cleaning of the 
stone. A total of six vibrating screens are 
used. The plant is electrically operated on 
purchased power. J. D. Hawthorne is super- 
intendent. 

North LeRoy Plant 

The North LeRoy plant was built orig- 
inally in 1898 and has: been operated by the 
company since 1902. Side dump cars of 
4-yd. capacity and steam locomotives are 
used in the quarry. The rock is dumped to 
a 48- by 60-in. Traylor jaw crusher located 
in the quarry and the crushed material is 
carried by an inclined 48-in. pan conveyor 
to a rail grizzly and vibrating screen for the 
removal of the fines. 

The fines which pass through the lower 
deck of the screen are carried to a waste 
pile by an inclined belt conveyor. A 4- by 
6 ft. double deck Robins vibrating screen is 
used for this separation. The coarse mate- 
rial passing over the grizzly and screen falls 
to a hopper from which it is carried up into 
the plant by skips. 

Balanced skip cars of 7-ton capacity, op- 


erated by a steam hoist on a double track 
incline, carry the material over the tracks 
of the Lehigh Valley railroad to a 24-in. 
gyratory crusher at the screening plant. Ad- 
ditional recrushing is done in one No. 8 and 
three No. 6 gyratory crushers. 

All crushers discharge to a 48-in. bucket 
elevator which carries up to the first of a 
battery of eight double deck Niagara 
vibrating screens above the loading bins. 
The first screen is a 5- by 12-ft. followed 
in tandem by a 5- by 10-ft. 

These screens scalp off the oversize and 
separate out the two larger sizes as indi- 
cated on the accompanying flow sheet, these 
being returned as desired to the recrushers. 
The throughs from both screens are ele- 
vated and conveyed to two parallel 5- by 
10-ft. screens followed by two 4- by 8-ft. 
and two 4- by 10-ft. screens, where the 
other sizing is done. 

During the past winter a 36-in. mixing 
belt conveyor was installed below the load- 
ing bins with a gravity screen at the end 
for cleaning the stone at the loading point. 

A separate washing plant has been built 
adjacent to the main plant and consists of 
loading bins above a railroad track, with 
vibrating screens above for jet washing. It 
has a steel frame with timber sides and 
bottom for the bins. One 5- by 10-ft. double 
deck Niagara vibrating screen and one 3- by 
8-ft. vibrating screen are used, fed by an 
inclined belt conveyor. 

The main plant is partly steam driven and 
partly electric driven, using purchased power. 
The four crushers and the bucket elevator 
are driven by a 400-hp. steam engine, the 
jaw crusher by a 200-hp. General Electric 
slip ring motor and the other equipment by 
individual motors. A. L. Scott is manager 
and M. Bovee is superintendent. 


(To be continued) 
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Plotting Sieve Tests of Aggregates 
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Part I]—Single Scale and Triaxial Plots ; 


Plots With a Single Scale 


So far all the plots shown have been made 
using a vertical and a horizontal scale, which 
are rectangular coordinates. There are other 
methods of plotting sieve tests that have 
only one scale. While these are simpler, 
they have been treated in the second place 
because the aggregate industry is not so 
familiar with them as it is with the plots 
already described. 

The plot shown in Fig. 10 is called by the 
textbooks the direct plot (non-cumulative) 
and it has been used by mining and metal- 
lurgical engineers for as long as they have 
plotted sieve tests. But it was not used in 
the aggregate industry until H. F. Kriege 
introduced it in the article “The Missing 
Link in Aggregates,” published .in Rock 
Propucts, June 21, 1930. 

As in other plots, the vertical lines repre- 
sent the sieves of a series, but the distances 
between them mean nothing and may be any 
convenient spacing. The scale on the left 
represents percentage by weight as in the 
other plots, but the percentages plotted on 


7 Edmund Shaw 


Contributing Editor, Rock Products 


the sieve lines are not cumulative as with 
the other plots. They are just the percent- 
age remaining on the individual sieves. The 
points are connected by a line so that they 
can be seen more clearly. If a standard 
vertical scale and horizontal spacing of the 
sieve lines is adopted, the shape made by the 
line connecting the points is characteristic 
of the grading and gradings may be readily 
compared with one another and with an 
ideal grading. The grading marked Fuller’s 
curve in Fig. 10 is approximately the same 
grading as that plotted in Fig. 1. 


The reason why Dr. Kriege adopted this 
plot for aggregate gradings was that it 
shows any excess or deficiency in a very 
striking way. The article referred to showed 
the danger of “gap” gradings and gradings 
having an excess of certain sizes. It is diffi- 
cult to see these quickly in the ordinary 
cumulative plot, as a “gap” left by omitting 
one size entirely would merely make a flat 
place in the curve. But the sharp dip made 
by a gap on the direct plot catches the eye 
at once. 

This method of plot- 
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Fig. 10. Non-cumulative plot long used in the mining 
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Fig. 12. Method of plotting which shows variations between 
actual grading and ideal or standard grading 














called 
This is 
The percentages re- 
maining on the individual sieves are repre- 
sented by blocks or lines, the height of a 
block corresponding to the percentage on a 


used in the mining industry, is 
Callow’s method, from its inventor. 
illustrated in Fig. 11. 


single sieve. One advantage of this is that 
more than the size can be readily shown, 
for example, the percentage of iron or copper 
contained in each size. Another advantage 
is that it takes very little space and a num- 
ber of plots can be placed side by side for 
comparison, 

In Fig. 12 is shown a single scale plot of 
a peculiar kind designed by H. S. Cortelyou, 
construction engineer, of Los Angeles, Calif. 
The center line of the polygon is the ideal 
or standard grading for the product and the 
percentages set off above or below this line 
show the variations from the ideal when the 
sieve test of a sample is thus plotted. This 
form of plot is so simple that it has proven 
to be easily understood by men not at all 
familiar with sieve tests and _ graphical 
methods. 

The California State Highway Depart- 
ment uses a similar plot representing the 
ideal curve as a straight line. But it is a 
logarithmic scale distorted so as to bring 
the ideal straight and the writer prefers the 
simple form given here. 

For plotting the grading of aggregates the 
direct plot, especially in the form adopted by 
Kriege, has very decided advantages. It 
emphasizes strongly those characteristics of 
the aggregate that determine its value. At 
the same time it does not show anything 
that the cumulative plot does not show, pro- 
vided the plot is correctly made and is read 
as carefully as it should be. The writer 
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Fig. 11. Callow’s method of plotting percentages 


remaining on sieves 
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Fig. 13. Simple form of crushing diagram 


prefers to see both where he is comparing 
the work of screens and classifiers. Either 
by itself may be misleading. 


Area Plots 


If the percentage on any sieve be multi- 
plied by the percentage of silica, for example, 


percentage remaining on any sieve is shown. 


on either the vertical or the horizontal scale 
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and some number that represents the en. .gy 
required to make this size is shown on the 
other scale. The product of the twe is 
therefore a recta@igle. 


The simplest form of a crushing plot is 
that shown in Fig. 13. This represents not 
the feed and product but the energy used t» 
make the feed and the product, in this case 
from a ball mill. The vertical scales repre- 
sent the percentages remaining on each sieve 
size and the horizontal scale represents the 
relative. energy required to crush to that 
size. The plot shows in a striking manner 
how much of the energy is used in making 
the finer sizes of the product. 


A crushing diagram that uses reciprocals 
of sieve sizes and is still quite manageable 
and almost a standard method of plotting is 
that of Gates. It is shown in Fig. 14. The 
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the product may be represented by a rec- GOR Uff : 
tangle. When this is done for each sieve ye WY Yff 
used there will be a series of rectangles or Wy 70 RS Wj UY 
blocks each varying in size according to the ‘ SN iy p 
fraction remaining on the sieve and also & 6089 Yj Q 
according to the silica content of that frac- rN x i Yf Yf N 
tion. Each block will represent that part & 50 RR Uf ‘i 
f all the silica that is in one sieve size. S S3// Q 
0 NK Ss WY < 
Another set of blocks may be made for the & 40 Ro TOTTI q 
lime content, for example, and still others 9 SY Y// LNy/ < 
for other contents. And these may be shown N JO R= UI UUIAN Zp, 
separately or combined in a single plot or SSz / Y yy, Yy 
graph, so that one easily sees the sizes rich- Zo~e Sy WA, WA 7 MN 
est or poorest in these elements. Such plots x SW) Yj / / , Vi) Wf Qh YY Wine 
are commonly used in textbooks, magazines 70 SW - 1 UE UIA 1 WUE A Sn HY WT 4 Wi 
and newspapers. There is, however, a spe- SSSS / Y WY Yj i) 35 Wf Wf} YYW 
cial case of this area plotting that belongs Q LLL MALLU A A “L L tht A 
with a discussion of sieve analysis, and that Q 40 60 4ae aed 200 240 280 
is in crnaliey. Glapenans. RECIPROCALS OF DIAMETERS (THEORETICAL MESH) 
In all forms of the crushing diagram the Fig. 14. Gates’ surface crushing diagram 
PER CENT PER CENT PER CENT explanation in detail would be too long to 
50 20M 6 50 |) a be meee Metts eam include here but may be found in vol. 95, 
p. 1039, and vol. 97, p. 795 of the Engineer- 
4 \ ing and Mining Journal. The method is 
A. a shown to be applicable to the grinding of 
y, N cement and the grading of aggregates. An 
8 7 N explanation is also given in Taggert’s Hand- 
/ \ : book of Ore Dressing, p. 495. Briefly, the 
7 \ - hed ws y, \ areas rae Rashes = pera ipa 
to crush to the grading plotted. ne sma 
g “FED | NI PAIGOT J oe 7 area represents the energy required to make 
N JO D \ aree Se NR OE ge NA WA a \ the feed and the large one the energy to 
N NY ¥ / areariay make the product. The difference between 
2 p" Se ae me May EX ted A, \ them is the actual energy expended in crush- 
y \ si ing. It is generally called Gates’ crushing 
N NI J surface diagram and it is excellent for com- 
4 700 \ f \ Pe paring the work of two crushing machines 
| \ of the same kind. 
- \ | Another method of plotting sieve products 
‘ 4 [N VA as areas is shown in Fig. 15. But in this 
case the shape and not the size of the area 
is important. The areas are all polygons 
ie and each is made by plotting the percentages 







































































Fig. 15. Method of plotting sieve products as areas to emphasize 


differences in grading 


remaining on each sieve to the right and to 
the left of a center line. This makes two 
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Fig. 16. Method of plotting sieve tests to show difference 
in grading of crushed product 
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Fig. 18. Diagram showing different mixtures giving same 


percentages of voids 






















direct plots, like those used by Kriege, 
placed back to back. The effect is to show 
differences in grading in a most striking 
manner. Fig. 15 is the plot of the feed and 
the coarse and fine products of a classifier 
which is splitting the feed at a point a little 
coarser than 30 mesh. 


The method is also adapted to plotting 
crushing tests, and is used in Fig. 16 to 
compare the product of a gyratory crusher 
with that of a jaw crusher. Both crushers 
were given the same feed, large lumps of 
granite, the idea being to see the difference 
in the grading of the products. The fact 
that the gyratory broke the greater part of 
the product to about the same size (1-in.) 
is strikingly shown. The jaw crusher used 
more power and this resulted in a greater 
proportion of fines. The method was devised 
by W. H. Coghill of the U. S. Bureau of 
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Mines and is described in Technical Paper 
456, “Classification and Tabling of Difficult 
Ores.” It is valuable in that it shows dif- 
ferences in products in a striking manner. 


Triaxial Plots 

The triaxial plot is of great advantage 
where a number of gradings are to be com- 
pared to see how they vary in a single char- 
acteristic, or whether or not any particular 
grading falls within certain limits. A good 
example of the use of the triaxial diagram 
is to be found in the work of the National 
Sand and Gravel Association and_ the 
National Crushed Stone Association labora- 
tories on the effect of grading on voids. 

Two methods of triaxial plotting have 
been invented and unfortunately both sys- 
tems are still in use. This is illustrated by 
Fig. 17. The points a and b both indicate a 
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mixture of 23% fine, 43% medium and 34% 
coarse. For a this is shown by the perpen- 
dicular distances from the point to the sides 
designated, as is shown by the solid lines. 
For 6b it is shown by the dotted lines from 
the point b to the sides. It will be noted 
that the figures on the sides are inclined and 
this inclination is the key to the way the line 
should run from the point to the particular 
side. Thus the inclination of the figures 
shows that the lines for the medium and fine 
percentages should run to the left. 

The system for point a is simpler and one 
can read the point almost without looking at 
the scales. But the system for point b seems 
to be more used and familarity makes it as 
easy to read as the other. 

An interesting feature is that either sys- 
tem may be converted to the other by chang- 
ing the names of the sides. Thus b would 
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Fig. 17. Triaxial plot for comparing gradings 
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Fig. 19. Method of finding range of mixes having same 


fineness modulus 
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be read the same as a is read if the side 
marked medium were to be marked fine, 
the side marked coarse marked medium, and 
the side matked fine marked coarse. This 
shows that the two methods of triaxial plot- 
ting are really the same. 

Since there are only three sides to a tri- 
angle only three components can be plotted. 
For aggregates, these are taken as coarse, 
medium and fine. For sand, the National 
Sand and Gravel Association took the coarse 
as No. 4 to 14, the medium as No. 14 to 48, 
and the fine as all passing No. 48. (These 
are Tyler standard sieves.) 

After many mixtures of fine, coarse and 
medium had been tested for voids and the 
percentages of voids set down on the points 
representing the grading of these mixtures, 
the figures were found to form curves. 
These curves are the heavy lines shown in 
Fig. 18. This is one of the great advantages 
of the triaxial diagram. It can be made, as 
in this case, to show all possible mixtures of 
fine, coarse and medium sizes and just which 
mixtures will have the same proportion of 
voids or other characteristic. 

The shaded area in this figure shows an- 
other advantage of the triaxial plot, that of 
showing specification limits or the like by 
an area. In this case the area represents 
mixtures of fine, coarse and medium that 
will meet many specifications for concrete 
sand. A glance at it is enough to show that 
these specifications might well be modified, 
for surely sands with 44% voids and 36% 
voids cannot be anywhere near equal in 
mortar making qualities. 

The triaxial diagram is useful in solving 
some problems graphically. An example is 
that of finding the range of mixes of three 
components to have the same fineness modu- 
lus. The method is shown in Fig. 19. A 
mixture of fine and coarse for the desired 
fineness modulus is figured and this locates 
a point on the coarse side. A mixture of 
medium and coarse is figured and this locates 
a point on the medium side. These points 
are connected and every point on the line 
so drawn will represent a mixture having 
the same fineness modulus. 


The “Best”? Method of Plotting 


Having studied all these methods one may 
conclude that there is no “best” method of 
plotting the sieve analysis, The method to 
use is that which will give the clearest 
mental picture and emphasize those char- 
acteristics of the grading in which there is 
the most interest. 

At one time the writer would have advo- 
cated throwing out all but the log-scale 
method of plotting. He still believes that it 
has the widest application and is the best 
method of keeping record graphs of an 
aggregate plant. If the log-scale graph used 
is a conversion chart so that any desired 
sieve or grain dimension may be readily in- 
terpolated, it is all the graph that anyone 
needs. 


For comparing samples with an_ ideal 
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grading Cortelyou’s chart is clear and sim- 
ple and it has proved its value by some years 
of use. It is recommended not only for its 
simplicity but because so, much information 
can be plotted in a little space. 

The method used by Dr. Kriege is very 
valuable for the comparative study of grad- 
ings, as it emphasizes so plainly the “peaks 
and valleys” of a grading. The writer finds 
it somewhat confusing where several grad- 
ings are plotted together, as the lines do not 
run in the same general direction as they do 
in the cumulative plots. But greater fami- 
liarity with the method would probably 
overcome this. 


The other plots noted, the crushing dia- 
gram, percentage plot and area plot, are all 
well adapted to show the products of the 
same machine. It would pay producers well 
to study such plots and use them more to 
evaluate the work of their machines. When 
one becomes familiar with such a plot a 
mere glance at the curve is enough to warn 
him that something is not going well or that 
some new factor has entered into the opera- 
tion. Graphs in old records will show at a 
glance conditions that might otherwise re- 
quire hours of hunting through records to 
find. 


Probably the direct cumulative plot with 
arithmetical scale, the first described, is the 
most illustrative for the concrete and aggre- 
gate industry. The fact that so many graphs 
in the literature of concrete and concrete 
aggregates are plots of this kind gives it a 
value that no other form of plot can have. 
Everyone interested knows what Fuller’s 
curve, Talbot’s m curves and other curves 
of the same kind look like in the direct 
cumulative plot. But none of them are rec- 
ognizable in the log scale plot until one has 
seen them many times. 


However, those who make such plots 
should make a separate plot for the grains 
from 200 mesh to %-in. If this is done the 
plot can be made perfectly readable and still 
be kept in a reasonable space, as is shown 
in Fig. 2. 

For fine materials, accurate plotting of 
fractions of 1%, and for showing differences 
in grading more definitely than can be shown 
with arithmetical scales, the double log-scale 
plot is preferred. 

In conclusion, the writer hopes to see a 
greater use made of plotting, believing that 
any one who forms the habit of keeping plots 
as records will find that the little trouble it 
takes to graph a sieve analysis on a standard 
form is paid for many times over by the bet- 
ter understanding gained both of the product 
and the method by which it is made. 


Carbonizing Properties of Coal 


TECHNICAL PAPER, No. 525, on 

“Carbonizing Properties and Constitu- 
tion of Pittsburgh Bed Coal from Edenborn 
Mine, Fayette County, Pennsylvania,” has 
been issued by the Bureau of Mines. 
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Chemical Engineering Catiilog 
Issued - 


HE 1932 edition of the Chemical Engi- 

neering Catalog has been issued by ,the 
Chemical Catalog Co., Inc., New York City. 

This -847-page book contains very com- 
plete data on equipment and materials used 
in Yarious industries in which chemical 
processes of manufacture are used. Rock 
products producers whose products are ad- 
vertised include the Hunkins-Willis Lime 
and Cement Co., Kelley Island Lime and 
Transport Co., Louisville Cement Co., and 
the United States Gypsum Co. 

A technical and scientific books section 
catalogs and briefly describes a very com- 
plete list of books on chemical and related 
subjects. 


Discusses Nonmetallic Minerals . 


SECOND ISSUE of Sands, Clays and 
Minerals has been published by Alger- 
non Lewin Curtis, Chatteris, Eng. Articles 
of interest to producers of rock products 
include a report on the organization of the 
British National Sand Association and dis- 
cussions of rock sections for microscopic 
examination, minerals and the British Em- 
pire, and the modern crushed stone quarry. 


Canada’s Nonmetallic Mineral 
- Products in July 


RODUCTION of nonmetallic minerals 

in Canada in July, 1932, have been re- 
ported by the Dominion Bureau of Statistics 
as follows: 


PRODUCTION OF NONMETALLIC MIN- 
ERALS IN CANADA 


Seven months ending 





& uly ~ 
July, 1932 1931 1932 
Asbestos ........ tons *7,164 *93,534 62,620 
Cemneet bbl. 457,246 *5,649,697 2,764,893 
Feldspar .......... tons 635 *9,995 4,857 
Gypsum .......... tons 80,144 *433,875 217,019 
| fee ee tons 27,185 *205,030 187,658 
*Revised. 


Asbestos Production in Canada 


REVIEW of the manufacture of asbes- 
tos products in Canada in 1931 is given 
in a bulletin recently issued by the Dominion 
Bureau of Statistics. In the manufacture 
of these asbestos products, in addition to the 
asbestos required, silica in some quantities 
and cement are also consumed. A list of 
manufacturers of asbestos products in Can- 
ada is included. 


Sand for Slippery Pavements 


AND PRODUCERS might find a sug- 
gestion of producers of calcium chlo- 
ride useful in poromoting the use of sand on 
icy pavements. It is suggested that by alter- 
nating thin layers of calcium between loads 
as piles are built up sand can be taken from 
the piles in freezing weather and distributed 
with little difficulty. 
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| Opportunities for Jsing Indicating and 
Recording Control Instruments in 
the Rock Products ladustries 


Part X—Instrumentation in the Ceramic Industry-—Tunnel Kilns 


By James R. Withrow“ 


Chairman, the Chemical Engineering Department, Ohio State University 


HE PRECEDING ARTICLES empha- 

sized the importance of instrumentation 
in the automobile, petroleum, chemical and 
glass industries, where temperature measur- 
ing instruments play an important part in 
successful operation. Without instrumenta- 
tion they could not have reached their pres- 
ent high development. 

This article deals with the importance .of 
instrumentation to the clay burning or ce- 
ramic industries. This includes brick, clay 
ware, white ware and glazed goods manu- 
facture. Like the glass and steel treating 
industries, high temperature is essential to 
the successful operation of a ceramic plant. 
It was not until very recently that indicat- 
ing and recording temperature measurement 
instruments together with the newly designd 
furnaces were placed in operation. Instru- 
ment control has taken the guesswork out 
of the industry and proven its worth in dol- 
lars and cents. 


Drying and Its Control 

A mass of clay is porous and, when wet, 
the pores are filled with water, forming zig- 
zag channels or capillary tubes from the 
interior of the mass to the surface. When 
drying begins, the water from the surface is 
evaporated and by capillary action in the 
minute channels of the piece, the evaporated 
water is replaced by water from the interior. 

The drainage of moisture from the pores, 
of course, results in the particles of clay 
moving closer together, which shows up as 
shrinkage of the piece. It can be easily un- 
derstood that the bulk of the shrinkage is 
due to the removal of the pore water which 
holds the clay particles apart. The removal 
of the pore water is the first stage of drying. 

The safety of drying during the first stage 
depends upon the relative rate of surface 
evaporation and replacement. If the water is 
evaporated from the surface of the ware 
faster than it is replaced, it is evident that 
strains will be set up in the piece which are 
very liable to be relieved by cracking of the 
ware. However, it would be incorrect to say 
that proper drying is only accomplished 


The author is indebted to Dr. Wei Yang, the 


Harrop Ceramic Service Co., and the Engineering 
Experiment Station of Ohio State University for 
assistance in the preparation of this paper. 


without the introduction of strains. The 
physical properties of the clay will enable it 
to overcome minor strains successfully. 

The second stage of drying starts as soon 
as the pore water has been completely re- 
moved. The moisture which still clings to 
the pore walls, called the water of satura- 
tion, must be removed next. This can be 
accomplished under the boiling point of wa- 
ter by bringing the air in direct contact with 
the moisture in the ware, but the water is no 
longer carried to the surface by capillary. 
It is then necessary for the drying medium 
(air) to penetrate the center of the piece 
before the second stage of drying or re- 
moval of the water clinging to the pore walls 
is completed. 

The shrinkage in the second stage of dry- 
ing is very much less than in the first stage, 
since the particles of clay are in close con- 
tact after the removal of the pore water. 
When the removal of the water clinging to 
the pore walls is completed, the piece is said 
to be bone dry. It can be easily understood 
that the clay can never become drier than 
the air used as drying medium. Air is never 


completely dry, so there is always some 
moisture remaining in the ware after the 
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Fig. 50. One side of furnace zone of tunnel kiln in a pottery plant 


completion of the second stage of drying. 

After the completion of the first two stages 
of drying, both of which can be carried on 
below 212 deg. F., there still remains in the 
ware all the chemically combined and so- 
called colloidal water. This cannot be re- 
moved without raising the temperature 
above the boiling point. The removal of this 
water is ‘accomplished in the kiln during the 
‘“water-smoking period” and is a burning 
problem rather than a drying problem. This 
occurs between 212 and 800 deg. F. 

Moisture removal from clay during the 
first two stages is accomplished by evapora- 
tion, which depends on the following: 

1. The temperature and vapor pressure of 
the moisture (relative proportion of mois- 
ture) in the material. 

2. The temperature and vapor pressure of 
the moisture in the air. 

3. The velocity of air over the surface of 
the material. 

4. The physical property of the material 
being dried. 

Each of these factors, except the last, can 
be and should be accurately controlled. 

The first problem in drying is to establish 
the most efficient drying schedule according 
to the physical properties of the mate: ial; 
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that is, to establish the fastest drying sched- 
ule which the material will stand. After this 
has been done, it is necessary to devise some 
control method which will enable the mos‘ 
efficient drying condition as shown by the 
drying schedule to be duplicated again and 
again. The factors which must be controlled 
to produce such conditions are ordinarily 
temperature, humidity and air movement. 
The vapor pressure can be measured by 
means of a manometer, but since vapor pres- 
sure is dependent on temperature and hu- 
midity, it is more commonly controlled 
through the control of these conditions. 

Temperature in the dryer is unquestion- 
ably of great importance. It requires a defi- 
nite number of heat units to evaporate a 
given quantity of water regardless of 
whether it is applied slowly or rapidly. Heat 
must not be applied so fast, however, that 
a dry skin is formed on the outside of the 
piece which would prevent the passage of 
water from the inside of the ware. It should 
be borne in mind that the maximum drying 
rate is not necessarily the most efficient due 
to the additional total heat required to evap- 
orate water at increasingly high tempera- 
tures. It is not possible to get good drying 
conditions solely by regulating the heat, as 
its effectiveness depends in part upon other 
conditions, such as humidity. 

Humidity control is probably the most im- 
portant factor in successful drying, although 
not always realized as such. The term hu- 
midity means the amount of moisture con- 
tained in a unit volume of air, but is also 
taken to mean relative humidity, which is 
the significant figure. Relative humidity is 
the ratio of the amount of water contained 
in the air to the amount which it is capable 
of holding, expressed in per cent. If air 
has a relative humidity of 50%, it means 
that the air contains half as much moisture 
as it is capable of holding. The capacity of 
air for water is increased by raising the 
temperature and decreased by lowering the 
temperature. Relative humidity can be low- 


continuous kiln 






Fiz. 51. Thermocouples and gas or oil burners on side of 
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ered by simply heating the air or can be in- 
creased by cooling the ‘f, provided that no 
change in moisture content has taken place. 

It is apparent that a high relative humid- 
ity means slow evaporation and consequently 
slow drying, and vice versa. Low relative 
humidity means fast evaporation and drying. 
This, then, offérs a means of, heating the 
ware up without danger of cracking or spall- 
ing from fast drying and is very often de- 
sirable when the characteristics of the ma- 
terial are such that the surface is liable to 
dry into a hard skin and obstruct the passage 
of water from the inside of the piece. If the 
relative humidity is kept high by some kind 
of a humidifier, no drying will take place 
while the heat is being raised and as a result 
the body is heated equally throughout. When 
the relative humidity of the air is then de- 
creased, the moisture (in effect) evaporates 
from the center of the piece equally as well 
as from the surface, thereby assuring a com- 
pletely dried piece which is free from dryer 
defects. It should be noted here that drying 
takes place more rapidly under higher tem- 
peratures, even with the relative humidity 
the same, than with lower témperatures. 

Control of the air movement in dryers is 
also an important factor in successful drying. 
Air serves two purposes: first, to convey the 
heat to the clay body; and second, to sweep 
away the saturated vapor from the surface. 
Up to a certain velocity the rate of evapora- 
tion at a constant temperature is dependent 
on the velocity of air over the surface. 

The theory has been advanced that two 
distinct periods should be recognized in dry- 
ing clay ware and best results can only be 
obtained by arranging the controls accord- 
ingly. The first period covers the drying of 
the piece from the time it is formed until it 
reaches the leather-hard stage, thereby set- 
ting up strains before most clay workers 
think it necessary to give the drying ware 
any attention at all. It is thought that con- 
trol of the rate of drying during the first 
stage would decrease the drying losses. 











Fig. 52. Motor-driven hydraulic car pusher used on 
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Burning Clay Wa. 

In the burning of c.a,, ware in the ki © it 
is necessary to c¢ntrol the temperature \. ith 
respect to tirze, the condition of the fire 
(whether oxidizing or reducing), draf® 9c 
distribution of heat, fuel supply and combus- 
tion. FEhis control is necessary both in pe 
riodi¢’ kilns and in continuous kilns. War 
burning in kilns must go through three 
stages, each requiring different conditions: 
the water smoking period; the oxidation 
period, and the finishing period. 

During the first stage, in which the chem- 
ically combined water is driven from the 
ware, the most important consideration aside 
from raising the temperature steadily is the 
provision of a draft sufficiently strong to 
carry the moisture-laden air from the kiln. 
This is extremely difficult due to the kiln 
and stack being cold. If the “water gas” is 
not carried off as fast as formed, the water 
smoking period is necessarily lengthened. 

During the second stage, or the oxidation 
period, is accomplished the oxidation of car- 
bon, sulphur and ferrous oxide (common 
constituents of clays), the decarbonation of 
the carbonates and other chemical changes. 
It is important to have accurate control of 
the temperature during this period to be 
sure that it does not go high enough to vit- 
rify the outside of the ware and cause it to 
become impervious to the passage of the 
gases. If this happens, bloating of the ware 
is liable to result due to the formation of 
carbon dioxide gas when the carbon in the 
clay at the interior of the ware is heated. 
If the heat is brought up gradually the 
ware is heated equally throughout, and when 
the outside finally reaches the vitrification 
point, the carbon contained in the body will 
have been completely oxidized. The safe 
rate at which the temperature may be in- 
creased during this period is found only by 
trial. 

Of equal importance to the control of tem- 
perature during the oxidation period, is the 
control of furnace conditions in such a way 


so 


tunnel kiln 
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thatythe kil is “kept continuously oxidizing. 
Thit’is done by providing an excess of air. 
Sdhre burners, however, g0 too far in the 
opposite direction and, thinking that a 
sitioke-free stack is proof of good burning, 
incroduce so much air that the efficiency of 
the furnace is lowered considerably, due to 
dilution of the gases. The only sure way 
to determine the correct amount of excess 
air is to keep a constant check on the com- 
bustion gases. 

The treatment of ware during the third 
stage of burning or the finishing period is 
largely dependent on the class of ware being 
manufactured. In salt glaze stone ware it is 
necessary to reduce the kiln temperature 
strongly at the end of the burn to get best 
results from the application of the salt. In 
burning porcelain, the fire is sometimes re- 
duced near the end of the burn to produce 
the bluish-white cast which is a characteris- 
tic of some porcelain. Proper reduction, like 
proper oxidation, can best be controlled by 
analysis of the flle gases. 


The treatment of the ware during the 
glaze burn also depends upon the type of 
ware or glaze being fired. Some glazes re- 
quire only oxidizing conditions, while others 
must be reduced to secure desired results. 
Examples of glazes which can be fired un- 
der reducing conditions are certain copper 
glazes, uranium glazes, and salt glazes such 
as are used on stoneware. 


Tunnel Kilns 


Under old methods of manufacture, vari- 
ous ceramic products were fired in round or 
rectangular, periodically operated kilns, 
which were frequently spoken of as beehive 
kilns, because of their resemblance to an 
old fashioned beehive. Another type com- 
monly used in potteries has the shape of a 
gigantic milk bottle. These old fashioned 


kilns, which are intermittent in their opera- 


Fig. 54. Automatic temperature control instruments and 
indicating panel on tunnel kiln 
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tion, are constructed of brick with a. fire- 
brick lining. They are filled with the ware 
to be fired, then ‘the door or entrances are 
built in with brick- and sealed with clay. 
The fires are applied through the various 
fireboxes located around the kiln proper. 
The heat is gradually increased until a ma- 
turing temperature is reached, after which 
the kiln with its fired ware is allowed to 
cool, care’ being taken to prevent cracking 
or denting due to too rapid cooling. After 
the temperature has been reduced sufficiently, 
the entrances are opened and the ware re- 
moved, completing the cycle of operation. 


Under this method of firing, the fuel con- 
sumption is high due to the fact that, in ad- 
dition to heating up the ware, it is neces- 
sary to heat the entire kiln structure as 
well. Other heat losses during the firing 
period are due to radiation from the exte- 
rior of the kiln and in the highly heated 
chimney gases. In cooling, a large percent- 
age of heat is thrown away, due to diffi- 
culty of recovering it and using it to advan- 
tage. Another loss, equally as great, is in 
the lack of uniformity of the ware. Because 
of the great mass of the ware placed in the 
kiln at any one time and because the heat 
can only be applied on the outside, it is im- 
possible to obtain evenness of temperature 
through the entire setting. This means a 
large percentage of overburned, as well as 
underburned, products which must be dis- 
posed of at a sacrifice. Because of the in- 
termittent character of the work, labor can- 
not be used economically. The continued 
heating and cooling of the kiln also results 
in frequent expanding and shrinking of the 
brick, causing damage to the walls and 
crown and necessitating constant repairs. 

In an effort to overcome these defects of 
the old system, tunnel kilns like the Harrop 
tunnel kiln were developed. The Harrop 
car tunnel kiln consists of a tunnel from 
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150 ft. to over 500 ft. long, with a battery 
of furnaces approximately midway of its 
length and through which a solid train of 
cars are constantly moving, each carrying 
a setting of ware, placed upon a refractory 
platform. 

The kiln cars have one-piece semi-steel 
cast frames with chilled wheels and roller 
bearings. The car platform consists of 
heavy refractory blocks, resting upon a bed 
of heat insulating material to protect the 
frame and running gear against the heat, 
The transfer cars are of structural steel 
with large diameter wheels and roller bear- 
ings. These may be electrically operated. 


Fuels, either gaseous, liquid or solid, are 
burned in furnaces directly connected to the 
tunnel and the heat is transferred to the 
ware with such efficiency that 60 to 85% of 
the fuel is saved through the use of the tun- 
nel kiln and temperature instrumentation 
over the old method of firing. 

Fig. 50 (courtesy Wilson-Maeulin Instru- 
ment Co.) shows one side of the furnace 
zone of the Harrop kiln at a large pottery 
at Crooksville, Ohio, with automatic motor 
operated fuel control valves for the air and 
gas lines. Accurate temperature control is 
vital for uniform ware production, as well 
as for fuel economy, so that indicating and 
recording pyrometers are used on the kiln. 
They are usually placed on different sections 
of the roof of the kiln, but sometimes on the 
floor section between the car rails. Base 
metal couples are generally placed in the 
lower temperature regions and platinum- 
rhodium couples in the highest temperature. 
All couples are compensated by extended 
cold junctions for proper comparison. 

Fig. 51 (courtesy Bacharach Industrial 
Instrument Co.) shows the installation of 
thermocouples on the side of a continuous 
kiln along with gas or oil burners. The 
pyrometer couples are connected through a 
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Fig. 55. Recording and indicating instruments with rotary 
switches on tunnel kiln in a pottery plant 
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dust- and fume-proof rotary switch to an 
indicating instrument from which readings 
are taken at regular intervals. At the same 
time, high temperatures are recorded by re- 
cording instruments, so that the trend of 
kiln temperatures can be observed at all 
times by the operator, and so that a check 
on the work of the operator is maintained 
at all times for supervisory purposes, 

Fig. 53 (courtesy Bacharach Industrial 
Instrument Co.) shows the instrument board 
for a tunnel kiln with a recording pyrometer 
at the lower right and double range indicat- 
ing instruments at the upper left. 

Fig. 54 (courtesy Wilson Maeulen Co.) 
shows the instrument panel in a large pot- 
tery plant with eight automatic temperature 
control instruments, one for each burner in 
the Harrop kiln, and also an indicating in- 
strument panel with a high resistance mono- 
pivot indicator of double range type, and a 
rotary selector switch for readings of tem- 
peratures in all parts of the kiln. 

Fig. 55 shows the instrument board and 
installations of Brown pyrometers on a Har- 
rop kiln at a large pottery plant. The re- 
cording ‘instrument is on the right of the 
board, while the indicating instrument to- 
gether with two multiple rotary switches to 
indicate all the temperatures of the kiln are 
shown on the left. On top of the instrument 
board is a rack containing a number of small 


Fig. 56. Result of cone test in tunnel kiln, showing 
uniformity of temperature 
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sliding blocks, each corresponding to. a car 
in the kiln. These blocks have small hooks 
on which are hung. tags showing the kind of 
ware held by the cars and are moved through 
the rack as the car itself moves through the 
kiln, so that the position-and,contents of any 
car can be readily determined and the time 
of production predicted. 

The cars of green ware are introduced 
singly at the charge end of the furnace and 
are moved through the tunnel by a hy- 
draulic pusher. Fig. 52 (courtesy Harrop 
Ceramic Service Co.) shows the installation 
of a car pusher, on a Bisque kiln, in a West 
Virginia plant. 

As the ware proceeds through the tunnel it 
absorbs heat from the surrounding gases and 
the temperature of the ware gradually rises 
until in the furnace section the maximum 
and maturing temperature is reached. Thus 
the ware undergoes ideal firing conditions. 

After passing the furnace the fired ware 
continues to move toward the discharge end 
of the kiln, gradually giving up its heat to 
incoming fresh air, which serves as pre- 
heated air for combustion and which pro- 
ceeds with the furnace gases toward the 
charging end of the kiln to preheat the on- 
coming ware. The fired ware finally is with- 
drawn from the kiln at a relatively low 
temperature. 

Thus, the operation of the kiln is fully 
regenerative in ‘that 
the only heat which 
must be supplied to 
the kiln is the small 
amount necessary to 
retain the final tem- 
perature of the ware 
in the furnace sec- 
tion. Therefore only 
a minimum amount 
of fuel is required. 


The firing of clay 
products was, and 
still is in many 
places, controlled by 
a comparison of py- 
rometer cones, but 
the Harrop kiln can 
do away with the 
cones because of the 
automatic tempera- 
ture control instru- 
ments. The cones are 
sometimes used, how- 
ever, as a check on 
the temperatures, as 
when heat treatment 
throughout the entire 
car setting of a tun- 
nel kiln is of great 
importance. This is 
especially difficult at 
a high rate of pro- 
duction, unless the 
kiln is properly de- 
signed. 








Fig. 53. Instrument board for tunnel 
kiln at a pottery plant 


Fig. 56 shows cones 10, 11, 12 and 13 taken 
from the entire cross-section of a kiln car 
setting and indicating the temperature varia- 
tions. This test is carried out once each 
month at an Ohio plant, and the illustration 
is typical of the results. In a tunnel kiln 
the question -is, “can you burn to the same 
heat at every spot on the car without damag- 
ing the outside ware by excess heat?” Each 
of the 33 cones was set among the ware so 
as to systematically cover all points in a ver- 
tical section of the car. Each vertical row 
of ware, of course, advances through the hot 
zone and in turn gets the same heat history 
for the same interval. The cone plaques each 
contain four cones graduated in composition 
so as to soften under heat slower than the 
previous one. In the case of “center—1l” the 
heat melted down completely the left-hand 
cone; the next is melted over until it almost 
flattened itself; the third has bent over; and 
the fourth has started to curve. This shows 
a definite heat experience. Now, if each 
plaque was alike at the start, then each has 
had just the same heat experience and the 
ware has passed through the same heat in 
every part of the vertical section of the kiln. 

The advantages of continuous kiln over 
periodic kiln are: 

1. More uniform quality of product due to 


uniform firing and small amount of ware 
carried. 


2. Large fuel saving due to regenerative 
operations. 


3. Reduced kiln labor, easily 25% less. 


4. Lower kiln maintenance due to uniform 
temperature and constant temperature gra- 
dient throughout the kiln. 

5. Uniform and continuous production 
which increases production and profit. 

6. Decreased time to manufacture due to 
small masses under fire at one time. 

7. Reduced stock of finished ware due to 
the shortening of firing time means less 
working capital required. 


(To be continued) 
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‘Wining Methods and Costs at the Hart Spur 
Pit of the Fort Worth Sand and Gravel 


November 5, 1932 





Co., Fort Worth, Tex.’ 


HE pits of the Fort Worth Sand and 

Gravel Co. are located along the Trinity 
river, from Fort Worth eastward to the 
Tarrant county line and adjacent to the 
Rock Island railway to which the standard- 
gage gravel-pit track is connected at Hart 
Spur. 

Two types of gravel deposits are found in 
Tarrant county: river gravel, which is found 
in the lowlands and consists of rounded 
clean pebbles and sand with little or no 
cementing material; and pit gravel, which is 
found in the upland or earlier river bottoms 
and consists of angular particles mixed with 
clay and other foreign matter and particu- 
larly with plastic clay balls. The upland 
deposits are usually thicker and have heav- 
ier overburden; otherwise the .two types of 
deposits are quite similar. These deposits 
were washed down the Trinity river from 


*Abstrated from U. S. Bureau of Mines Infor- 
mation Circular 6652. 


tOne of the consulting engineers, U. S. Bureau 


By Thomas E. Popplewell? 


Secretary, Fort Worth Sand and Gravel Co. 


disintegrated medium-hard limestones up- 
stream. The deposition of the material 
seems to have been caused by the interfer- 
ence of small tributaries, as the deposits are 
almost invariably found on the upstream side 
and immediately adjoining the mouths of 
the small streams. The deposits vary in 
size from a few acres to over a hundred 
acres and exist mostly on the north side of 
the river. The deposit at Hart Spur con- 
sists largely of river gravel, but there are 
some adjacent upland gravels. At the time 
of this report the river gravel only was 
worked. 

The deposit is overlaid with about 2 ft. 
of top soil and 3 to 8 ft. of clay. This 
overburden forms about 40% of the total 
material handled, and is cast back into the 
pit .made by previous excavations. The 
sand and gravel stratum is 8 to 25 ft. deep 
and is usually underlaid by blue shale. The 
average size of commercial deposits is about 
70 acres and they are usually triangular in 

















proximately 40% sand and 60% gravel. 
The sand and smaller sizes of gravel are 
siliceous, whereas the larger gravel is mostly 
limestone. 

The dragline was chosen as the best means 
of excavation, for the following reasons: 
(1) The deposit is shallow, the average 
depth to the bottom of the gravel being 20 
ft., requiring frequent moving of excavating 
equipment; (2) 4 to 10 ft. of the deposit is 
below water level; (3) the railroad tracks 
and hauling equipment required for delivery 
to the washing plant could be installed and 
maintained with minimum difficulty, and (4) 
there is not enough dependable water to 
operate a pumping plant. 


Excavating and Hauling 
A skid-and-roller type and a walking-type 
dragline are used for both stripping and 
loading. The former is steam operated and 
is equipped with a 100-ft. boom and a 4¥%- 
cu. yd. bucket. Oil is used as fuel. This 
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General arrangement of the Hart Spur plant of the Fort Worth Sand and Gravel Co. 
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w 2, Lang-lay cable with independent wire- 


rope centes as a drag cable. The life of the 
cable is approximately three 10nths. For 
hoisting, a 6-strand, 19-wir:, .egular lay, 
hemp-center 7%-in. cable 440 ft. long is used. 
This cable lasts approximately eight months 
under average conditions. 

The walking-type dragline is powered by 
a 120-hp., 2-cyl. Diesel engine and is equipped 
with a 70-ft. boom and a 3-cu. yd. bucket. 
It has 110 ft. of 1%-in., plough-steel, 
6-strand, 19-wire Lang-lay drag cable with 
wire-rope center. The hoist cable is 220 ft. 
long, #%-in. diam., 6-strand, 19-wire, plough- 
steel, regular-lay with hemp center. 

This machine operated 4200 hours during 
1931 and consumed 34,224 gal. of distillate, 
or 0.10 gal. per ton of sand and gravel 
mined. The price was 2% c. per gal. The 
operating cost per ton with this machine is 
considerably less than with the steam ma- 
chine and for that reason it is used more. 

The sand and gravel is loaded into drop- 
bottom railroad cars and hauled 3% mi. to 
the washing plant by steam locomotives. 
Two 90-ton locomotives are used. During 
the year the locomotives worked 7380 hours 
and consumed 9990 bbls. of fuel oil, or 0.0292 
bbl. per ton of sand and gravel mined. 


Screening and Washing Plant 


At the plant the cars are emptied to a 
15- by 30-ft. concrete track hopper which 
has a capacity of 150 tons and is covered 
with a rail grizzly having 4-in. openings. 
From the hopper the material is fed by a 
30-in. plate feeder to a 30-in. by 185-ft. 
inclined belt conveyor which delivers to the 
scrubber section. 


Any material that passes the grizzly but 
is too large for commercial use is thrown 
off the belt by hand into a 12-in. jaw 
crusher set to crush to 2-in. The crushed 
material is carried back to the main con- 
veyor by a 16-in. inclined belt conveyor. 

The main conveyor delivers to a mixing 
box 50 ft. above the bottom of the hopper. 
This box, 4 ft. square and 3 ft. deep, is made 
of wood and lined with steel plate. An 8-in. 
stream of water discharging into it mixes 
the material and washes it through an open- 
ing into the main washing screen. An 8-in. 
centrifugal pump driven by a 50-hp. ball- 
bearing motor forces 1200 gal. per min. into 
the mixing box. 

The main screen is a heavy-duty cylindri- 
cal scrubber, 6 ft. in diameter and 20 ft. 
long. The first 5 ft. is a solid section with 
baffles of 3-in. angle iron. The next 15 ft. 
is made up of %4-in. steel plate perforated 
with 3¢-in. round holes. Surrounding the 
screen is a sand jacket of wire cloth with 
%-in. square openings. 

Ordinarily the 3¢-in. screen lasts one year, 
while the sand jacket has to be renewed at 
the end of six months. The sand and water 
Passing the sand jacket is flumed to two 
sand classifiers of the drag type having 
flights 5 ft. long and 6 in. wide, spaced at 
I-ft. intervals and traveling 25 ft. per min. 
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The sand from the classifiers is carried 
to the first storage pile by a 24-in. by 172- 
ft. inclined belt conveyor. 

All sizes of material above %-in .are dis- 
charged from the end of the cylindrical 
screen on to a belt conveyor and carried to 
the top of the plant for sizing and distribu- 
tiou to.storage piles. The gravel is con- 
veyed by a serie, of short belt conveyors, 
55 to 65 ft. long, to a series of six 4- by 
7-{t. vibrating screens. The screens on these 
vibrators last from 6 to 15 months, depend- 


ing on the mesh size. The larger screens 
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wear out more quic’xiv, as th * carry a 
larger load. At.2aci: uccessiv. screen fhe 
oversize is scfeencd out and carried to stor- 
age, and the undersize goes to the next 
screen. Wire screens are used on these 
vibrators, the size of openings beginning at 
3 in. and diminishing to %-in. 

Some sizes, notably brick sand, %4- to %- 
in. gravel, and %- to %-in. gravel, are 
made in excess quantities, especially during 
the winter months. A slack-line cableway 
drags this surplus away from the plant in 
the direction indicated by arrows on the 


TABLE I—SUMMARY OF COSTS AT HART SPUR PIT JANUARY 1 TO DECEMBER 31, 1931 


Overburden removed (estimated) 
Sand and gravel loaded................... 


Sand and gravel washed.................... 





288,000 tons 
341,633 tons 


RP SC LEN Sac ep a eee 288,279 tons 


Cost per dry ton of sand and gravel mined. 











Labor Supervision Power Fuel Supplies Total 
Stripping and mining.......................... $0.0323: GOST... > uci... $0.0034  $0.0110  $0.0590 
Track maintenance ..............2....-.-.---- 0.0289 Oe cig Bo es 0.0071 0.0407 
ba Ne Pee 0.0050 ae ee 0.0195 0.0040 0.0295 
Pit: mambensnce: Ci) | GURU TAS kites ict ea saree oa 0.0260 0.0315 
Wrastinre miata 0.0481 O0073 SRG nc 0.0082 0.0843 
Plant maintenance ....................-------. CS, ape Pat ak GRRE eels ae AE SME, ChE 0.0157 0.0210 
Total direct operating cost.......... $0.1251  $0.0253 $0.0207 $0.0219  $0.0720  $0.2660 
LD fa): | Tm M Sa aie Ne ees, Smee M eg Sarees eS 0.0630 
ER CIUIIN assis saverevniercecensninietnttethste alias echidielea” “sieges alee een 0.0216 
Total operating C0Gb i cccnssissssciiscsitens* ‘ccna. Ugliest! Fatiee ieee $0.3506 

Washing-plant operating cost based on tons washed. 

Labor Supervision Power Fuel Supplies Total 
Wrashinn plant <...0.0255- $0.0568  $0.0083 $0.0245 — ...W....... $0.0097 $0.0993 
Plant maintenance ............................ OS acess. hubeeey ee 0.0186 0.0248 
OCG acti ee $0.0630 $0.0083 $0.0245 = ........... $0.0283 $0.1241 


TABLE er ae OF COSTS IN UNITS OF LABOR, POWER AND SUPPLIES AT 
ART SPUR PIT; ‘PERIOD, JANUARY 1 TO DECEMBER 31, 1931 


Total per ton 
of sand and 


Stripping Mining Crushing gravel loaded 
A. Labor (man-hours per ton) : 
| Rn eC Oeore Mears RNR ae 0.034 eer 0.073 
Framspostation.. he ce CU 0.043 
|<, aU rss SOMME ee cent St oS ee oy Bes 2 2 0.031 0.026 
SUOUC CISA: 5. eee ee RE See 0.009 
FI sissacciininscconctatiniibenaecaialalins 0.034 0.087 0.031 0.151 
Average tors: per mini per sitits- 2 a 65.8 
Labor, per cent: of total operaime cose. cs n 42.8 
B. Power and supplies (per ton of sand and gravel loaded) : 
Poeaphene: sag iste ec ee a ee gal. 0.1002 
Locomotive, fuel oil.................. Ne ee es A pe ee ee bbl. 0.0292 
Whaseltiniae. QUADS se a ee leer eee kw.h. 0.0725 
Fuel and power, per cent. of total operating COSt...............-..:c:sesssceseceseeeeeeeeeeeceeeeeeeeeeeeeees 12.0 


TABLE III—DETAILED AVERAGE DRAGLINE COSTS AT HART SPUR PIT; PERIOD, 
JANUARY 1 TO DECEMBER 31, 1931 


Monighan dragline, 3 cu. yd. bucket. 


Overburden removed (estimated) 


Sand and gravel loaded...................... 


dared tniniedieitadeaetbinasils 288,000 tons 
ncusichanstei tora pads Suheseneteiones 341,633 tons 























-~-Sand and gravel, -~———Overburden——_, Total S oman 

(341,633 tons) (288,000 tons) (629,633 tons) ton of 

Cost Cost Cost sand and 

Amount perton Amount per ton Amount per ton gravel. 
Engineers .o.ccccccccsccscceeeeeee $1,950.00 $0.0057 $1,300.00 $0.0044 $3,250.00 $0.0051 $0.0095 
|. SEEN et 1,540.00 0.0045 1,110.00 0.0038 2,650.00 0.0042 0.0077 
Foremen ..............-....-.-.-.-.-.--- 2,520.00 0.0073 1,680.00 0.0058 4,200.00 0.0061 0.0123 
Ly pea a 1,465.00 0.0043 975.00 0.0034 2,440.00 0.0039 0.0072 
Gther fabor 2s. 1,620.00 0.0047 1,080.00 0.0037 2,700.00 0.0043 0.0079 
Total operating labor......$9,095.00 $0.0265 $6,145.00 $0.0211 $15,240.00 $0.0236 $0.0446 
ON cco re ee 698.33 0.0022 465.55 0.0016 1,163.88 0.0018 0.0034 
Grease and supplies.............. 2,254.55 0.0061 1,500.00 0.0052 3,774.55 0.0059 0.0110 
Total. suppies: 2 $2952.88 $0.0083 $1,965.55 $0.0068 $4,938.43 $0.0077 $0.0144 
i I asisitisitivstcntcnicitcttns 1,145.52 0.0033 760.00 0.0026 1,905.53 0.0030 0.0055 
Repair supplies -............... 5,373.94 0.0158 3,520.00 0.0122 8,893.94 0.0141 0.0260 
Tt GROIIEG mica ecnen $5,519.46 $0.0191 $4,280.00 $0.0148 $10,799.46 $0.0171 $0.0315 


Total dragline ................ $18,567.34 $0.0539 $12,390.55 





$0.0427 $30,977.89 $0.0484 $0.0905 
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pln. These materials are reclaimed by re- 
versing the cableway bucke*. This storage 
is necessary because of the seasonal demand 
for the fines. The cableway is equipped 
with a bottomless 14-yd. bucket, pulled by a 
3%%-in. cable. The track cable is %4-in. Both 
cables last about one year. The cableway 
is powered with a 15-hp. motor. 

The plant will easily wash and store 250 
tons of material per hour and the storage 
will hold over 30,000 cu. yd. without drag- 
ging any material away from the plant. The 
scraper more than doubles this storage 
capacity. The storage are the 
ground with no division wall between them. 

A loading-out tunnel 7 by 7 ft. inside and 
400 ft. long lies under the storage piles. 
Under each pile are three or four 16- by 16- 
in. manually operated clamshell gates for 
drawing the material on to a 24-in. by 475- 
ft. conveyor which carries it to the top of 
the loading tipple. 

All belts in the plant are made of 5-ply 
32-0z. duck with %-in. rubber top and 1/16- 
in. rubber bottom. The short belts are all 
driven by 5-hp. ball-bearing motors, through 
gear connection. 

The grading of the gravel is done on the 
tunnel belt; that is, the various sizes are 
put on the belt in the proportions necessary 
to meet specifications. The plant foreman 
looks after the grading and checks it by 
making screen analyses, taking samples from 
the car-loading chute. At the loading tipple 
the sand is dropped directly into the railroad 
cars through a flop gate, but gravel is di- 
verted into a cylindrical screen 4 ft. in diam- 
eter and 10 ft. long, where it is sprayed by 
a stream of water to rinse off dust that has 
accumulated in the stockpile. The various 
sizes of gravel carried on the belt are thor- 


piles on 


oughly mixed by the rinsing screen before 
going into the car. The chute for loading 
cars is hinged so that it can be swung from 
one side of the car to the other to prevent 
segregation of sizes. 

The washing plant consumed 247,900 kw. 
hr. during 1931 or 0.0725 kw. hr. per ton 
of sand and gravel mined. 

About 60% of the material mined is sold 
as sand and gravel and 40% is wasted. Of 
the 60% saved, 24% is washed 
gravel, 18% as washed sand, and the other 
18% as pit-run sand and gravel. The latter 
is. used for railroad ballast and in making 
concrete base for streets. 


sold as 


Physics of Plastering 
HE ANNUAL REPORT of the (Brit- 
ish) Building Board for the 
year 1931, recently published, under the cap- 
tion “Physics of Plastering,” the 


Research 


contains 
following interesting observations: 


“The properties desirable in a plastering’ 


material are readiness to adhere to wall sur- 
faces, ease of spreading and smoothing off, 
and when used over lathing, expanded metal 
or the like, the power of forming suitable 
keys. Other properties required are a suit- 
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able rate of hardening, absence of volume 
changes, goo? appearance and cheapness; in 
connection with the last, the amount of sand 
which can be added is of importance. 

“The workability and the sand-carrying 
capacity, of a plastering material are both the 
resultants of a number of complex factors, 
and while the flow-table provides a reliable 
measure of the workability of a lime plaster 
and a good idea of its sand-carrying capacity, 
the test methods are purely arbitrary. The 
property of forming keys can, at present, 
only be adequately dealt with by actual trial. 
The effect of adding a little more sand than 
is suitable can be readily seen, the keys be- 
coming ragged and the droppings large. 
Systematic observations in plastering trials 
with skilled craftsmen have enabled approxi- 
mate estimates of sand-carrying capacities 
to be made. Some progress has also been 
made in this manner in determining the in- 
fluence of the type of sand used on the prop- 
erties of a plaster mix. 

“The effect of the grading of sands has 
studied and it has been shown that 
grading has a very great influence on the 
amount of sand that can be carried by a 
given lime. On the other hand, it is doubt- 
ful whether the actual shape of the sand 
grains, i.e., whether rounded or irregular, has 
within wide limits, any appreciable influence 
on the plastering quality of a sand. 

“In plastering terminology, the term 
‘sharp’ sand should not be used to denote 
an angular sand since, as noted above, the 
grain shape is unimportant, but a sand which 
is badly graded. A sand which would be 
considered very good by a practical plasterer 
can be made by suitable 
amounts two or three angular sands, each of 
which is of uniform but different size, pro- 
vided the relative sizes are suitable.” 
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Factors Affecting Concrete 
Strength Tests with Dif- 
ferent Aggregates 


(Reviewed by Edmund Shaw, Contributing 
Editor, Rock Products) 
TANTON WALKER in the July issue 
of the National Sand and Gravel Bulle- 
tin discusses some of the factors that may 
affect strength tests for the selection of 
aggregates by competition. One of these is 
the age at which the test piece is broken. 
Figures from Portland Cement Association 
tests given to show the effect of age are in- 
cluded. These give the strength with three 
ageregates (“A,” “B” and “C”’) as percent- 
ages of strength with the fourth (“D”). 








— Compressive strength—-—-—_, 

Aggregate 7 days 28days 3months 1 year 
sw 88 89 88 91 
“Bp” 94 91 91 79 
“Cc e FF = & 

- —Modulus of rupture, 

Aggregate 7 days 28days 3months 1 year 
a 107 106 94 85 
eM 105 108 98 94 
ae as 89 98 82 82 


It is noted that aggregate “A” when tested 
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at early ages was shown to give 6-7% 
higher concrete strengths than aggregate 
“D.” However, for tests made at later ages, 
aggregate “A” was found to give 6-14% 
less strength than aggregate “D.” 

The effect of using different brands of 
cement is shown by figures taken by M. O, 
Withey’s paper found in Journal of the 
American Concrete Institute, February, 1931, 
The concrete was 1:2:4 by volume, the ce- 
ment contents, in sacks, being, with aggre- 


gate “C,” 5.15; aggregate “A,” 5.41; and 
aggregate “B,” 5.52. 
Concrete Compressive 
Tensile aggre- strength ratio to 
Cement strength* gate aggregate ‘‘C”’ concrete 
60days 90days 5years 
3M 413 “A” 79 79 82 
a 94 91 111 
4M 362 ao 83 83 90 
Bi ad 90 88 102 
5M 385 “A 6-302 107 97 
“B” 107 119 98 
7M 394 ie 98 95 100 
“S167 102 102 


*Tensile strength of briquets at 28 days. 

The paper says: “It will be observed that 
when the low-testing cement was used for 
comparisons aggregate ‘A’ was found to 
produce about 10% higher flexural strength 
than ‘B’ in the same concrete mixture. On 
the other hand, with high-testing cement, ag- 
gregate ‘A’ was found to produce a strength 
22% higher than aggregate ‘B.’ 

The association’s own laboratory tests 
show that comparisons between aggregates 
in concrete may be affected to a remarkable 
degree by the cement with which they are 


tested. Results are summarized as follows: 
Ratio of 

strength tests 

Cement of concrete (A/B) 

Modulus of rupture: 14 days 28 days 
Low-testing standard................ 110 109 
High-testing standard ........5.... 122 122 
High-early-strength (special) 114 114 

Compressive strength: 14 days 28 days 
Low-testing standard................ 99 95 
High-testing standard .............. 105 106 
High-early-strength (special) 106 105 


Commenting on these results, the author 
says: “The importance of such differences 
in comparisons will be realized in cases 
where .concrete proportions are being se- 
lected on the basis of strength tests and 
where the source of the material to be used 
depends on the proportions selected.” 

Other factors mentioned as affecting tests 
are the proportions of different sizes in a 
mixture, the method of molding the speci- 
men, and perhaps the method of determining 
the flexural strength. The author says he 
hopes to publish a study of this general ques- 
tion, including the effect of other variables, 
in an early issue of the Bulletin. 


Carbonizing Properties of Coal 
from Alabama 
HE Bureau of Mines has issued a techni- 
cal paper, No. 519, on “Carbonizing 
Properties and Constitution of Washed and 
Unwashed Coal from Mary Lee Bed, Jef- 
ferson County, Alabama.” 
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Hydraulic Limes: 


{mprovements in Manufacture and Their Possible Future 


XTRAORDINARY results may be ex- 

pected according to experiments by the 
application of super-burning and _ super- 
quenching to limestone. 

Study and experiments for three years 
with different varieties of limestone of very 
different chemical composition and some- 
times rather heterogeneous physical texture 
have fully confirmed expectations. 

We can no longer doubt of the results to 
be attained by this method, and it may be 
said that, in general, it is possible to pro- 
duce by super-burning and super-quenching 
with most kinds of hydraulic limestone re- 
sistances four to five times greater than the 
normal ones of 2 to 4 kilograms usually 
obtained in trials with 1:3 mortar after 
seven days. 

When the chemical composition and phys- 
ical texture of limestone are favorable for 
formation of the compounds producing the 
resistance, it may be expected to exceed 20 
kilograms per square centimeter after seven 
days with plastic mortar 1:3. 

In many experiments made with a fine 
quality of eminently hydraulic limestone it 
was not unusual to have, after two days, 
resistances of 14 and 15 kilos., and this is 
very remarkable. These figures are those 
obtained in semi-industrial trials and they 
can easily be demonstrated. 

It may be said that these results somewhat 
upset the theories hitherto accepted as re- 
gards the value of the index of hydraulicity 
and other endeavors to class products by 
formule and numbers. 

In support and confirmation of this asser- 
tion it may be well to observe that the city 
of Paris has, for more than a year, aban- 
doned the indications given by the chemical 
composition of a product. Nothing but hard- 
ening and durability is taken into account, 
together with retention of form in. boiling 
water. Fineness and apparent density them- 
selves are only noted as supplemental data. 

Some examples will explain better than 
any description what can be expected and 
obtained with this method of appreciating 
what becomes of the rules for classification 
of products according to their chemical 
composition. All these products retain their 

form in boiling water. The following is a 
material the tensile strengths of which, after 
7 and 28 days, was 18 and 24 kilos. per cubic 
centimeter. Its chemical composition is as 





follows : 

POR: i ee ee ee 14.30% 
Tron and altumiitm.........-.2 00.2... 8.50 
Lime Scat nelasitialaahte te tubemabe cakiciicdiibsakecaemamatisina 66.80 
Ma; Lanne. oe one sar ee so nee 0.50 
Sulphuric anhydride 0... 0.70 
Loss on igmition..............ocsecseseeeee 8.90 
*Tra slated from the French journal Revue des 


Materiai:. 


de Construction. 


A product of different origin gave, after 
7 and 28 days, 19 and 26 kilos. 
Its chemical composition is: 


T= A EBON Ae CSN ez naar We 17.50% 
Iron and aluminum..................2.... 8.20 
| 5 SCAR SAN ee toe EN 65.80 
jo ee ene ee Traces 
Sulphuric anhydride -...2.2.... 0.80 
Loss Of ignition... 7.70 


Another different product gave, after 7 
and 28 days, 20 and 27 kilos. 
The chemical composition is: 


SNES isnt octet eee gee 15.00% 
Iron and aluminum........0220222...... 8.50 
Ee? oo ide eine 66.20 
Magnes .22 se 0.40 
Sulphuric anhydride ~....2222....... 0.60 
Loss os ign cc 9.20 


Thus the index of hydraulicity for such 
products hardly corresponds to any but aver- 
age hydraulic limes, yet their tensile 
strengths are the same as good cements. 

The percentages of these types of mate- 
rials are rather low, rather great for iron 
and aluminum, when we consider the ratio 
SiOz: AlkOs + Fe,Os. 

Here, however, are three other kinds of 
product wherein this ratio is rather high and 
the percentage of SiOe is rich. The re- 
sistances given by these products are re- 
iarkable. 


A B C 

Silica 2..........22.2----------20.40% 16.50% 21.00% 
Lh oe ee ree: 2.90 1.60 1.80 
ANURUEE -2 ca: 3.70 2.30 3.50 
PUN ches Soe ae ks 65.20 66.10 64.20 
WSGOSIE. onc ces 1.20 1.30 0.80 
Sulphuric anhydride.. 0.80 1.50 1.20 
Loss on ignition.......... 5.56 9.80 6.20 

Resistance of plastic mortar 1:3. 
--Kilograms— 
A B C 


Tensile stress after 4 days.....10 21 20 
Tensile stress after 7 days......23.6 25.7 27 
Tensile stress after 28 days.....30 31 4 

A characteristic of these superior mate- 
rials is an apparent slight density which may 
fall to 0.750. 

This, however, is a new quality and an 
advantage, because, with the same percent- 
ages in the mixture, fatter and more imper- 
meable mortars can be made, with suitable 
granular composition of the sand. 


These results and anticipations are evi- 
dently of a kind to greatly astonish lime and 
cement workers, and, in particular, encour- 
age hydraulic lime makers to enter into this 
new path opened out for them, which can 
and should revolutionize the hydraulic lime 
industry, just as fused cement revolutionized 
the artificial cement industry by compelling 
it to advance in the path of progress with 
appearance of the “super” and “standard” 
and qualities of “fused cement” excepting 
indecomposability in sulphate water. 


Thus, we are coming to a new type of 
material with all guarantee of stability and 
great resistance like a cement of the finest 
quality. Greater resistances than those of 
natural cements, greater than those obtained 
20 years ago with the best artificial cements, 
and even at the present time with ordinary 
artificial cements. 

Experiments made with limestone usually 
giving inferior products, 1.2 to 1.5 kilos. in 
7 days, demonstrated that even in this case 
the improvement represents resistances of 
6 to 8 kilos. after 7 days with 1:3 plastic 
mortar. It may be said that the process is 
applicable to manufacture of hydraulic limes. 


Mortar Used in the Pyramids 

HE MORTAR of the ancient pyramids 

of Egypt has often been the subject of 
chemical experiment. Very often, if not al- 
ways, plaster has been found to be one of 
the constituents ; but as ordinary plaster does 
not withstand weathering action it has been 
concluded, as did Professor Glasenapp, a 
specialist in plaster, that this was not ordi- 
nary building plaster but a material burnt at 
a high temperature, styled “estrichgips” by 
the Germans, which is proof against the in- 
fluences of age.- This experimenter analyzed 
two samples of mortar from a pyramid where 
it was utilized to fill the joints between the 
blocks of stones around the sarcophagus of 
Teft-Re, of the Fourth dynasty. 

No sand was found in this mortar, which 
had the appearance of yellowish clay with 
brown fragments of different hardness re- 
sembling grains of burnt clay. The hard- 
ness of the samples was similar to that of 
burnt clay. Microscopic examination and 
chemical analysis gave the following results: 


Loss on ignition, including 3.75 COs....23.31% 


SC | SpE eerie Sanat res 31.70% 
||P) Seen eer iae SUR ere EN BONE IF 2.” 0.10% 
NG ay oases ey tage ee 38.46% 
Ineolutle ni FICE 2 3.80% 


This corresponds to 


SOV CaCI os Segoe St 82.69% 
LH 9% 3c: pees eraser eee ee eaameren etd Le 8.53% 
2071" See eer ede Ree 5 0.20% 
FD ey 
Insoluble in HCI (clay) .........2000222.... 3.80% 
FR VRPOUCOGRS WEUCT nsnsciseiesnsccccnnesien ns 1.25% 
Water combined with clay and or- 

Sate MASS 2 ee 0.90% 


Microscopic examination demonstrated that 
the plaster was a common building material, 
not special. The mortar was a mixture of 
this plaster with crude gypsum fragments 
and fine grains, a little clayey slime contain- 
ing lime being added. 

The mortar was unaffected by time be- 
cause in a mild climate the disaggregating 
action of frost is unknown.—Stone Trades 
Journal. 


Rock Products 








The Recast Analysis and Its Relation to 
the Chemistry of Portland Cement* 










November 5, 1932 





Part VI—Course of Crystallization Beyond Three-Component System 


By Louis A. Dahl 


Research Chemist, California Portland Cement Co., Colton, Calif. 


P TO this point the study of the course 

of crystallization has been confined to 
the three-component system, CaO-AlsO3-SiOs. 
This system has been chosen because it in- 
cludes three essential components of port- 
land cement, and because the system has 
been investigated so thoroughly by Rankin 
and Wright that it provides a basis for a 
mathematical study of the problem. 


Following the principles laid down by Rankin 
and Wright in their discussion of crystalliza- 
tion in ternary systems,’ it has been shown 
that the order of crystallization, the percent- 
ages of solid phases and of melt may be deter- 
mined from the phase diagram, either graphi- 
cally or by the method of direct computation. 
It has been shown that when one of the trian- 
gles within the main triangle is considered as 
a separate and distinct ternary system, it is 
possible to subdivide the triangle into fields, 
each of which has its own order of crystal- 
lization. It has also been shown that there 
are general principles governing the per- 
centage of melt which may be applied in de- 
riving equations which may serve as a guide 
in controlling composition in processes in- 
volving the burning of mixtures of raw ma- 
terials to a temperature of incipient fusion, 
as in the case of portland cement. It is not 
possible to apply such conclusions without 
considering the other components which are 
generally present in portland cement clinker. 
It is necessary therefore to inquire into the 
present state of knowledge of systems in 
which components are present in addition 
to the three in the system which has been 
discussed. 

Let us consider the system CaQ-Al,O,- 


“Copyrighted by the author, all rights reserved. 
5 Loc. cit., pages 22-69. 


oo 


cit., page 22. 


Fe.O,-SiO,, which represents the addition 
of the component Fe.O; to the system which 
has been discussed. This is a four-component 
system, and consequently cannot be repre- 
sented in a plane triangular diagram. A 
space diagram is required, as illustrated in 
Fig. 14. The figure is a tetrahedron, each 
face representing a three-component system, 
and each vertex representing one of the 
four components. The location of composi- 
tions in the tetrahedron is quite similar to 
the location of compositions in the triangular 
diagram. The Fe,O3-AleO;-SiO, face, for 
instance, represents zero per cent. CaO. The 
per cent. of CaO increases in proportion to 
the distance from this face, until at the CaO 
point it is 100%. The same plan is followed 
for the other three components. It is clear 
that any composition of the four components 
is represented by a point in the tetrahedron. 


Four-Component System 


In our study of the ternary system it has 
been necessary to make use of the bounda- 
ries of primary phase regions in following 
the course of crystallization, and in deter- 
mining the percentages of melt and of solid 
phases during the process of crystallization. 
To describe the course of crystallization, 
and to make similar computations, for the 
four-component system, the boundaries of 
primary phase regions in the four-component 
system would need to be known, as they are 
in the ternary system. In the four-component 
system these boundaries are surfaces, corre- 
sponding in meaning to the boundary lines 
in Figs. 10 and 11. To describe the four- 
component system as thoroughly as the ter- 
nary system CaQO-Al,O,-SiOz has been de- 
scribed by Rankin and Wright, the tetra- 
hedron in Fig. 14 would need to be honey- 





combed with 
phase regions. 

If the tetrahedron in Fig. 14 is honey- 
combed with boundary surfaces, the inter- 
sections of these surfaces with the faces of 
the tetrahedron will correspond to the boun- 
dary lines separating primary phase regions 
in the ternary systems represented by these 
faces. For instance, the intersections of 
these surfaces with the base, which is the 
CaQO-Al,O3-SiOz triangle, are the boundary 
lines separating primary phase regions in 
the system CaO-AleO3-SiOz, part of which 
is shown in Figs. 10 and 11. If the four- 
component system is to be investigated, the 
boundary lines on the surfaces of the tetra- 
hedron furnish an excellent starting point 
for the location of boundary surfaces. It 
may be observed, however, that these boun- 
dary lines on the surfaces of the tetrahe- 
dron give no clue as to the directions in 
which the boundary surfaces enter into the 
interior of the tetrahedron. This sit- 
uation is similar to that described by 
Rankin‘ in regard to the relation of the 
binary systems CaO-SiO,, CaO-AlO, and 
Al.0,-SiO2. to the ternary system CaO- 
Al,O;-SiOz. He says that “the compositions 
of the binary compounds and quadruple 
points are given as points on the sides of 
the ternary diagram. These quadruple points 
are the starting points of the boundary 
curves which enter the triangle from the 
sides, but nothing definite as to the course 
of these boundary curves can be predicted 
from the binary systems, except that the 
direction of falling temperature will be from 
the sides of the triangle toward the in- 
terior.” 

The work which has been done to locate 
primary phase regions in the ternary SyS- 
tems which are represented by the faces of 


surfaces separating primary 












the tetrahedron in Fig. 14 furnishes a start- 
ing point for research on the four-component 
system. So far as we know, no work has 
been done to establish the location of hour- 
dary surfaces in the interior of the t:tra- 
hedron. Until that is done, it is impossible 
to trace the course of crystallization in the 
four-component system, or to define the 
limits of fields in which the course of crys- 
tallization is the same, as has been done in 
the case of the ternary system in Fig. 11. 
In considering portland cement problems in- 
volving the four components only a part of 
the tetrahedron in Fig. 14 is involved, and 
it would be sufficient to locate boundary sur- 
faces in the portion of the tetrahedron near 
the CaO vertex; that is, to locate the sur- 
faces representing the boundaries between 
regions in which portland cement com- 
pounds appear as primary phases. These 
surfaces have not been located. Since the 
information which is necessary for deter- 
mining the order of appearance and dis- 
appearance of phases is lacking, the present 
state of knowledge of the reactions occur- 
ring in the process of burning portland ce- 
ment compositions of the four components 
must be described as being quite incomplete 
and unsatisfactory. 

In the case of the ternary system, it has 
been shown that quantitative relations may 
be found by two methods: (1) the graphic 
method, in which the triangle CsS-C2S-C,A 
is considered as a separate and distinct 
ternary system; (2) the purely mathemati- 
cal method, in which compositions origin- 
ally expressed in such terms that the oxides 
are considered as components are recast into 
terms in which the final products of crystal- 
lization are considered as components. It 
has been found to be an advantage to employ 
both methods, each serving to explain and 
amplify the facts and principles learned from 
the other. When the four-component sys- 
tem is considered, the graphic method be- 
comes difficult because of the necessity of 
using a space diagram. For five or more 
components, the graphic method cannot be 
used at all. It is evident, then, that the 
mathematical method increases in value as 
the number of components is increased. It 
is because of this fact that we have laid such 
Stress upon the mathematical method. 


Before attempting to apply the mathe- 
matical method to a study of the possibili- 
ties in the analysis of systems of more than 
three components, let us consider the general 
method of determining the percentage of 
melt, and the percentage of each of the solid 
phases in the ternary system. When the 
composition of the melt is known, the first 
step is to recast the composition of the mix- 
ture, and the composition of the melt, into 
terms of potential composition. If A, B 
and C represent the three compounds in the 
potenti:! composition, then A,, B, and C, 
may be used to represent percentages of the 
Solid phases, Ap, Bp and Cp to represent the 
Percentages of A, B and C in the potential 
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composition of the mixture, and Am, Bm and 
Cm to represent the percentages of A, B and 
C in the potential composition of the melt. 
If r is the fractional proportion of melt, then 
A= Ap — Amr 
(19) B, = Bp — Bmr 
Gs = Cp — Cmr 
When-these ¢,uations are set up, it may 
be found that the right-hand members of 
some of the equations consist of positive 
terms. These equations do not enter into 
the determination of the percentage of melt. 
The remaining equations are equated to zero, 
and the value of r calculated from each. 
The least of these values of r is the frac- 
tional proportion of melt when equilibrium 
is attained. When this value of r is applied 
in the equations, the percentage of each solid 
phase may be calculated. 





Methods May Be Applied to Any 


Number of Components 


It should be observed here that the method 
of setting up the above equations is based 
upon principles which are not dependent 
upon the fact that only three components are 
under consideration. The method may there- 
fore be applied to any number of compo- 
nents. For instance, if another component 
is added to the system another compound, 
which we may call D, is added to the list of 





--" 
at 





CoO Alb 
Fig. 14. Tetrahedron used to repre- 
sent four-component system 


components in the potential composition. 
The equations for the four-component sys- 
tem may then be written: 


A, = Ap — Amr 
EB, = Bp _ Bmr 
Cs — Cp — Cmr 
yo Dp — Dmr 


These equations can be used to obtain 
numerical results if the composition of the 
melt under any specified condition is known. 
For the three-component system CaO-Al.O;- 
SiOz the composition of the melt at each of 
the intersections of the boundary curves 
(quintuple points) have been determined by 
Rankin and Wright. For four or more com- 
ponents such information is not available. 
It is consequently impossible to present a 
detailed description of the course of crystal- 
lization in the system CaO-AlO,-FeOs- 
SiOz, or in a system in which still other 
components, present in portland cement 
clinker, are included. 

It is possible, however, to consider the 
equations in accordance with present ideas 









as to the compounds which may be pre ent 
in portland cement clinker, in order to learn 
whether the conditions governing the per- 
centage of melt at temperatures of incipient 
fusion are similar to those which are found 
for the ternary system. For this purpose the 
system CaO-Al.0,-Fe2Os-SiO2-MgO will be 
considered, and it will be assumed that the 
final products of crystallization are 3CaO- 
SiOz, 2CaO-SiO2z, 3CaO-Al,O;, 4CaO-AlOs- 
Fe.O; and MgO. (See note below.) The 
final products will be designated as CsC, CS, 
CsA, CsAF and M, respectively, in accord- 
ance with the system of abbreviation which 
has been used in the study of the ternary 
system. 


{n the ternary system it was found that 
at comparatively low temperatures at or 
slightly above the temperature of incipient 
fusion, such as the points S and T in Fig. 
11, the composition of the melt is outside of 
the C,S-C2S-C3:A triangle, so that the melt 
cannot be considered as being capable of 
crystallizing alone to form the compounds 
C,S, CeS and CsA. This is also indicated 
by the fact that when the equations for cal- 
culating potential composition are applied to 
such melt compositions, negative values are 
obtained for C,S. As a result of this con- 
dition, the per cent. of C,S actually present 
at equilibrium in the presence of such a melt 
is greater than the potential C,S by an 
amount which is proportional to the per- 
centage of melt. There is no field of com- 
positions in the C,S-C2S-C:A triangle in 
which the percentage of melt is governed by 
the percentage of potential CsS. There are 
such fields, however, for potential C2S and 
C3:A, which are the final products of crystal- 
lization appearing as positive quantities in 
the potential composition of the melt. It is 
of interest therefore to determine whether 
such conditions exist in the five-component 
system. By the methods described in Sec- 
tion 1, the equations for calculating potential 
composition in the five-component system are 
found to be: 

C38 =4.071 CaO — 1.430 FesOs 
— 6.718 Al,Os — 7.601 SiOz 
CS =8.601 SiOz. + 1.078 FesOs 
+ 5.068 AlzOs; — 3.071 CaO 
(20) CsA =2.650 AleO,; — 1.692 Fe,Os 
C.AF = 3043 FeO; 
M = MgO 

The equations for C.:AF and M (MgO) 
have no negative terms. Negative values for 
C.,AF and M consequently cannot appear in 
the potential composition of any melt. This 
leaves only C,S, CoS and C,A as components 
which may appear as negative values, as far 
as can be determined by inspection of the 
equations for calculating potential composi- 
tion. Let us consider these separately. 


(Note) Calculations of the Compounds in Port- 
land Cement. R. H. Bogue. Industrial and Engi- 
neering Chemistry, Analytical Edition, 1, 4. Re- 
printed in ROCK PRODUCTS, November 9, 
1929. The X-Ray Method Applied to a Study of 
the Constitution of Portland ‘Cement. L. T. 
Brownmiller and R. H. Bogue. Bureau of Stand- 
ards Journal of Research. Vol. 5, pages 813-830 


(1930). 
(To be continued) 











Device for Installing Piston 
Rings 
By Orville Adams 
Consulting Diesel Engineer, Dallas, Texas 
ORE PISTON RINGS break on ac- 
count of careless installation than for 
any other reason, it has been found, after 


careful investigation. Particularly is this 





Tapered sleeve forces rings 


true in cases of winter overhauling of such 
machinery as used in the rock products in- 
dustry. Operators employ several methods 
of entering the rings in the cylinder, all of 
which are subject to carelessness and result 
in breakage, whereas great care is necessary 
to prevent warping the rings, breaking them 
and straining them out of true flatness and 
the like when entering the piston in the 
cylinder, or when slipping the ring over the 
grooves. 

Sometimes when nothing else is available, 
the rings are tied down firmly in their 
As the 
ring enters the cylinder the wire is stripped 
off and is cut away before it slips up and 


grooves by means of copper wire. 


fouls the wire on the next groove. Opera- 
tors also use a metal band or sleeve seized 
with two or more wires twisted tightly 


around the band to squeeze the rings into 
the grooves. When the piston is lowered 
into the cylinder, the metal band is stripped 
off at the counter-bore of the cylinder when 
the piston goes in place. 

These methods are crude and subject to 
minor troubles, as well as not being alto- 
gether free of breakage. 


They also require 
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The method illustrated has 
proved practical and highly satisfactory for 
cold days when such work must be done 
with engines and air compressors. 


much time. 


A ring pot or sleeve for this work for 
each size of cylinder can be made up at a 
local foundry as illustrated or, instead of a 
casting, a plate shop can bevel and _ roll 
heavy plate which is then welded at the 
seam to make the tapered sleeve. For large 
engines it is tapered about 3 in. per ft. 

The sleeve is centered to the counter-bore 
of the cylinder, and the piston is lowered 
gradually, with a copious amount of lubri- 
cating oil or cup grease on the rings and in 
the grooves of the piston. When the rings 
are doweled, as for two-cycle engines, the 
ends of the rings are properly located so 
they will not foul the dowel pins, and when 
so placed the piston is lowered. No strug- 
gling with the hands, pieces of pipe, wire 
or rope is necessary. Neither is an uncertain 
and unsteady thin sleeve of metal around 
the ring to be slipping and permitting rings 
to spring out just sufficient to fail to enter 
the cylinder. 


Screen Storage 
ELAYS in operation can be very expen- 
sive. Occasionally unexpected causes 
make plant shut-downs unavoidable. To in- 
sure against avoidable delays a large stock 
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of repair and replacement parts is kept on 
hand at the sand and gravel plant at Junc- 
tion City, Nev., which will supply the 
Hoover dam. An example of this is the 
stock of screen cloth and perforated metal, 
The different sizes are stored in suitable 
wood racks alongside the crushing plant. 
Perforations from 9-in. square down to \%4- 
in. wire cloth are thus kept on hand for 
future use. 


Kettle Top Insulation 
HERE the so-called extension top has 
been installed on a gypsum calcining 

kettle to give it a larger capacity, some sav- 
ing in fuel consumed can be effected by a 
study of the heat losses from this top. In 
most cases this extension top is of sheet iron 
construction and is not bricked in nor a 
part of the brick wall. This gives about 
150 sq. ft. of unprotected surface from which 
heat is constantly being radiated. The tem- 
perature is comparatively low. The loss is 
not great, but offers an opportunity to make 
savings in operating costs. 

At the installation shown the top of the 
kettle brickwork was first insulated by rais- 
ing the top band 1 in. above the brickwork. 
The area was then filled in with wet stucco 
and allowed to set. A second band was put 
around the top of the metal extension top 
and this was similarly filled with stucco and 
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Ample stock of screens prevents unnecessary shutdowns 













Inexpensive insulation of 


allowed to set. Thus the area of exposed 
surface was greatly reduced at no expense 
except an hour or two of labor. 


Handy and Inexpensive Derrick 
Has Many Uses 


By Dare Paris 
Monrovia, Calif. 
HE accompanying illustration shows 
a steel derrick built from frames of 
motor trucks. The cost is small as all 
that is required is two frames erected 
on end and tied together at the top with 
A 6x6-in. timber is placed 
across the top to carry a set of chain 
blocks. Such a derrick comes in handy 
around the plant for repairing trucks, 
dump cars and other things that come up 
from time to time. 


angle iron. 


Can be moved with ease 
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“extension top” of kettle 


Device Removes Metal 


DEVICE by which tramp iron and steel 
are removed from ore before milling is 

in use at the plant of a company in South 
Africa. It might prove of value in various 
rock products plants to protect grinding 
equipment from pieces of metal which may 
become mixed with the product under prepa- 
ration. At the plant in which this device is 
used 50 tons of scrap are removed annually. 
This device, which 
was described in the 
Engineering and 
Mining Journal, con- 
sists of an electro- 
magnet mounted on 
a movable truck, as 


Electro-magnet on 
carriage gives ad- 
justable force 


Magnet . 


shown in the accom- 44@ysting 
t mechanism 
panying sketch, and ‘ 


placed at the dis- 


driven pump, and direct current at 90 volis 
for excitation is generated by a _ motor- 
generator set, equipped with a drum-type 
cont-oller, switch gears, and control meters. 
About 4000 Ib. of scrap metal is removed 
each month from the 70,000 tons of ore 
milled in that period. Economies effected by 
the device repaid its initial cost in a few 
months. 


Ammeter Warns of Fast Loading 
of Gypsum Kettle 

TICKING A KETTLE in a gypsum 

plant has become a rare occurrence, as 
the newer plants have been designed to take 
care of such emergencies in one way or 
another. However, now and then a kettle 
is stuck even in the best managed mills with 
a loss in time, material and a general de- 
moralization of the operation that far ex- 
ceeds the cost of the ammeter used at a 
western gypsum plant to prevent it. Such 
an installation may be quickly and easily 
made for any kettle. 

A large percentage of stuck kettles are 
due to green operators who load the kettle 
too fast, thus overloading the equipment. 
To make it possible for the new operator to 
know exactly what load was being carried 
on the motor driving the kettle at this plant 
a General Electric indicating ammeter was 
installed on each kettle. Instructions then 










Ail L- Solenoid 


Drop shutter 


Truck end uncovered by raised shutter 





Bronze head 





charge end of the 
belt conveyor that 











delivers ore to the 





battery bin. 








Design of the de- 
vice permits the face 
of the magnet and the end of the truck un- 
covered by a drop shutter to be adjusted to 
the stream of ore. The shutter falls when 
the current passing through the coils of the 
magnet solenoid is interrupted, thus prevent- 
ing metal scrap from falling into the ore bin. 
Residual magnetism in the magnet is suff- 
cient to hold the scrap for about ten seconds, 
whereas the shutter acts simultaneously. At 
intervals of 24 hours the truck and magnet 
are backed away from the conveyor, the 
current is interrupted, and the load of metal, 
weighing about 300 Ib., is released, to be sent 
to the foundry for use as casting metal. 


The magnet has an over-all diameter of 
36 in. and a center pole of 12 in. Lifting 
capacity is 3 tons or more of solid iron and 
steel on contact with the pole piece, and 
about 1000 lb. of tramp iron. Total weight 
of the device is 2100 lb. Cooling water for 
the magnet is furnished by a small motor- 





Jo fine -ore bin 


only had to be given not to allow the amper- 
age to go above a certain figure, as the high 
amperage naturally indicated a higher load. 

The cost of installation is small compared 
to the sum of the losses from a single stuck 
kettle. 





Indicating ammeter provides guide for 
safe loading 
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Getting Rid of Excess Fines in 
Sand 


HE EDITOR: I noticed in Rock Prop- 

ucts, of May 21, 1932, the correspond- 
ence between Edmund Shaw and the super- 
intendent of a sand and gravel plant in which 
I am interested. I am not sure that Mr. 
Shaw was thanked for his courtesy and 
promptness in replying to the inquiries, for 
the soundness of his advice, and the assist- 
ance gotten from it, and from his book, “Sand 
Settling and Devices for Settling and Classi- 
fying Sands.” If not, I extend my thanks 
now and assure him of our appreciation. 

It was impracticable with the plant ar- 
rangement to install the dewatering box 
suggested, but a sand box larger than the 
original that was being used was put in as 
Mr. Shaw advised. Experiments were then 
carried on until finally a double box was 
evolved. 


The excess of fines, which Mr. Shaw so 
correctly diagnosed as the trouble, persisted 
but finally was conquered by the addition of 
extra water through a 3-in. perforated pipe 
across the box. 

For a time, only one box was used, but 
later the second or “dead box” was equipped 
with a baffle and water pipe, and the two 
boxes gave a very satisfactory method of 
controlling the sand as to fineness. 

I imagine that some of the various com- 
mercial devices would give greater efficiency 
but for the present the arrangement is show- 
ing good service. 

Practically all gravel in our area carries 
considerable debris, most of which is elim- 
inated with the waste water and by station- 
ary screens; some, however, persists very 
stubbornly. 

I have been very much interested in ob- 
serving the way the sand flows into a box 
from the flume. The fine sand seems to 
drag on the bottom and the coarser above 
and small pea gravel, a certain per cent. of 
which goes into concrete sand, would roll 
on top, exactly reversing the order in which 
I had conceived it would and should enter. 
This explains the purpose of some of the 
tortuous passage devices I have noticed just 
ahead of sand boxes around here. 

However, one successful sand box I 
noticed had no such device but had the flow 
discharging against the back of box oppo- 
site the spigot and overflow. This box was 
6 ft. by 6 ft. by 6 ft., V-shaped with no baf- 
fles or water pipe, and cared for an 8-in. 
sand pump with better results than the aver- 
age. I believe that the manner in which the 
flow entered the box had -merit in this case 
and was, in a measure, responsible for the 
more than usual success of the box. 


J. Y. Snyper. 


Oregon Pumicite 


HE EDITOR: The article by A. M. 

Luckey, of Pasadena, Calif., in the issue 
of Rock Propucts, July 30, relative to the 
Fresno County pumicite is of considerable 
interest. The very lucid picture of the de- 
posit impresses one with its magnitude and 
importance. This is more readily recognized 
by the writer, since for years I have been 
producing lump pumice for Eastern ship- 
ments, but of late I have been devoting my 
time exclusively to a “sand and gravel” de- 
posit of pumice near Chemult, Ore., sizes 
ranging from 1 in. down to sand. The 





Deposit of Oregon pumicite 


Southern Pacific main line runs through the 
center of the 290 acres in cuts showing from 
12- to 30-ft. banks of all the same grade and 
sizes of pumice. Herewith is a view of 
bank in the railway cut, giving an idea of 
its magnitude, workability and transporta- 
tion facilitzes. The well is 29 ft. to water, 
all in pumice. 

I consider this deposit of pumice and the 
Fresno deposit of pumicite equally valuable 
as they each supply different requirements. 
The Oregon deposit, mine-run, fills the bill 
for light aggregate in concrete but when 
screened and sized is ideal for acoustic plas- 
ter, and is so recognized. 


Berkeley, Calif. W. A. T. Acarp. 


Herr Tippmann’s Views 
Appear Discredited 


HE EDITOR: In No. 6 of your period- 

ical Rock Propucts, of March 26, 1932, 
I find on p. 52 a report of the work of Mr. 
Tippmann concerning the hardening of port- 
land cement. 


You will permit me most kindly to call 
your attention to this; that these views of 
Mr. Tippmann are in no case shared by the 
experts in Germany, but that these views 
have met with active opposition. I would 
appreciate it if you would have the kindness 
to call the attention of your readers. to this, 
You will find the discussions which I have 
made in this matter in the periodical Zement, 
1931, No. 11, p. 234, and No. 40, p. 887. 

Besides me, Dr. Dorsch has also put him- 
self on record against the views of Mr. 
Tippmann. You will find the remarks of 
Dr. Dorsch in the periodical Zement, 1931, 
No. 13, p. 296. 

If it is more convenient to you to read the 
discussion in the English language, I refer 
you to the periodical Cement and Cement 
Manufacture, where you will find a detailed 
reference in Vol. 5, No. 1, p. 19, January, 
1932. 

Finally I need to call your attention to 
this, that also Mr. Loventhal has refuted 
the views of Mr. Tippmann in Cement and 
Cement Manufacture, Vol. 5, No. 3, p. 87, 
March, 1932. 

Dr. Hans Kua. 

Berlin, Germany. 


Dissociation of Gypsum in 
Presence of Catalysts 


— of CaSO, at .tempera- 

tures up to 1200 deg. has been investi- 
gated and reported by I. E. Adadurov and 
V. P. Pligunov. The quantity of SiOz used 
has little effect on the yield of SOs, an indi- 
cation that displacement of SOs by SiO: is 
not a primary but a secondary reaction. The 
action of AlsOs, FesOs and Cr2Os is similar 
to that of SiOx. This shows that the above 
substances have a catalytic and not a chem- 
ical effect on the reaction, contrary to the 
opinion of Terres. Best results were ob- 
tained with CrsO; when decomposition of 
CaSO, reached 100% in 1 hr. 

Since the heat of activation at 700 to 900 
deg. is only 9500 calories per gram molecule, 
the gypsum must depend on intramolecular 
rearrangements. At 900 to 1100 deg. the 
process is catalytic, the degree of decomposi- 
tion depending on the nature of the catalyst. 
Calculation of the wave length that the 
catalyst must be capable of exciting is in 
striking agreement with the experimena! re- 
sults—Chemical Abstracts. 





rr 








State Planning Commission Is 


Proposed by H. V. Owens 


LANS for a State Planning Commis ion 
P as a governmental unit were announced 
recently in New York: State newspapers by 
Harold V. Owens, chairman of the execu- 
tive Board of the New York State Con- 
struction Council, Inc., and president of the 
National Sand and Gravel Association. 


The proposed commission, Mr. Owens 
states, would have the authority for the de- 
termination of a sane and far-sighted policy 
and program of public works construction in 
the state. The membership of the commis- 
sion would be free from all political influ- 
ences and composed of men qualified by edu- 
cation and experience to consider and pass 
upon the technical, economic and welfare 
aspects of a state-wide public works policy. 

“This is but one of the several principles 
of the recently incorporated New York State 
Construction Council which are offered for 
the mutual benefit of the state and its citi- 
zens,’ said Mr. Owens. 

“In addition to urging the State Planning 
Commission, the Council stands squarely in 
back of the motoring public in the belief 
that proceeds from a 2c. per gal. tax on 
gasoline, plus those from the original motor 
vehicle tax, are sufficient to meet the ex- 
penses of a normal and adequate program of 
highway construction and_ reconstruction 
throughout the state. 

“Few persons have realized the tremen- 
dous blow suffered by the state’s public 
works program through diversion of motor 
vehicle and gasoline tax funds at the last 
session of the legislature. 

“Nearly $52,000,000 of revenues dedicated 
for highway work alone was diverted to the 
general fund by the legislature. Of this, 
about $30,000,000 was turned over to the 
fund in absolute contradiction of provisions 
of Section 289-D of the Tax Law and Sec- 
tion 73 of the Motor Vehicle Law. 

“In theory public works are paid for by 
the public and are for the public benefit. 
Public works construction, unless dictated 
by the needs of public health or other gen- 
eral welfare necessities, should be least ac- 
tive during periods of general business pros- 
perity. It should be most during periods of 
depression as a medium of unemployment 
relief and general business stimulation. 

“The legislature failed to accept this 
theory and contributed to unemployment by 
diverting this huge fund which was, and 
rightly so, dedicated to a public construc- 
tion program,” said Mr. Owens. 

“The Council holds that motor vehicle 
and motor fuel taxes were conceived and 
imposed to provide and maintain improved 
highways for the use of motor vehicles. 
They are road taxes in improved and equi- 
table form. Since their imposition all ex- 
Pense of constructing and maintaining state 
and county highways in New York, except 
amortization of the balance of the original 
$100,000,000 road bond issues, has been paid 
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out of revenues from these taxes. All state 
highway expense, including interest and 
amortization of the old Vonds, shoud be paid 
from these revenues, .absolutely relic sing 
other sources of taxation. 


“There is a continued tendency upen the 
part of the legislature to disregard this prin- 
ciple, and it is the duty of every voter in 
the state to ascertain how his senator and 
assemblymen stand on the question of diver- 
sion of highway funds and restoration of 
the 2c. gasoline tax and original motor 
vehicle fees. 

“Tt is to the best interests of the voter to 
refuse to support any candidate who does 
not definitely declare himself against fur- 
ther diversion and who refuses to support 





H. V. Owens 


the 1929 gasoline tax and registration tax 
laws. Election is near, the time is short. 
The voters of the state should rebuke those 
legislators who have supported illegal diver- 
sion of dedicated revenues and who refused 
to acknowledge the fairness of a 2c. gaso- 
line tax by leaning toward increasing the 
present emergency 3c. rate. The Council 
telieves that the legislature should be im- 
pressed and warned against repetition of 
its mistakes of the last session and asks the 
support of the state’s 13,000,000 citizens in 
this move.” 


Local Engineers to Advise 
About R. F. C. Loans 
HIRTY-SEVEN ENGINEERS have 
been invited by the Reconstruction 
Finance Corp. to serve in advisory capacities 
in connection with applications for loans on 
self-liquidating construction projects. 
These engineers will be members of the 
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advisory committees of the corporriion’s 
loan agencies, and will sit with those com- 
mittees, when self-liquidating loans are beirg 
considered. It is the hope of the directors 
of the corporation that the advice and coun- 
sel of these’ engineers will be of great help 
to applicants for small loans. 

The names of the engineers, with the loan 
agencies on the advistory committees of 
which they will serve, are as follows: 

F. H. McDonald, Atlanta; Oscar G. 
Thurlow Birmingham; William S. Lee, 
Charlotte, N. C.; Alonzo J. Hammond and 
Will J. Sando, Chicago; John B. Hawley, 
Fort Worth (Dallas); Edward N. Noyes, 
Dallas; Herbert S. Crocker, Denver; Clar- 
ence W. Hubbell, Detroit; Francis A. 
Thompson, Butte (Helena). 

Robert J. Cummins, Houston; Gilbert A. 
Youngberg, Jacksonville; Edward M. Stay- 
ton, Kansas City; Don A. MacCrea, Little 
Rock; Arthur S. Bent, H. T. Cory, Los 
Angeles; Bennett M. Brigman, Louisville; 
Francis C. Shenehon, Walter H. Wheeler, 
Minneapolis; Arthur J. Dyer, Nashville. 

John P. Hogan, George W. Fuller, Fran- 
cis Blossom, New York; Everett E. Adams, 
Omaha; James W. Follin, Philadelphia; 
D. C. Henny, Portland; Allen J. Saville, 
Richmond; W. D. Beers, Salt Lake City. 

John D. Galloway, Walter LeRoy Huber, 
San Francisco; W. D. Shannon, Seattle; 
John B. Fisken, Spokane; Baxter L. Brown, 
St. Louis; J. P. Hallihan, Detroit; C. E. 
Mickey, Lincoln, Neb. (Omaha) ; Dr. Robt. 
Heywood, Philadelphia, and Joseph Jacobs, 
Seattle. 


Research Activities of the 
A. 8S. T. M. 


REVIEW of the research activities of 
the American Society for Testing Mate- 

rials is given in the October issue of the 
A. S. T. M. Bulletin. Tests reported on in 
this review follow: 

Cement. Study of Strength Tests and 
Effect of Temperature of Cement on Use. 

Concrete. Studies of Designing and Pro- 
portioning Concrete; Studies of Concrete 
Aggregates; Deleterious Substances in Con- 
crete; Curing of Concrete; Workability of 
Concrete; Admixtures in Concrete; Elastic 
Properties of Concrete; Permeability of 
Concrete; Conditions Affecting Durability 
of Concrete in Structures; Methods of Ana- 
lyzing Concrete; Field Tests for Concrete. 

Gypsum and Masonry Materials. Proper- 
ties of Gypsum Fiber Concrete; Weather- 
ing Characteristics of Masonry Materials; 
Consistency of Gypsum Plaster; Time of 
Set of Gypsum Neat Plaster; Volume 
Change in Neat Gypsum and Gypsum Fiber 
Concrete; and Sand Content of Set Gypsum 
Plaster. 

Lime. Determination of Soundness. 

Miscellaneous. Study of Very Finely 
Sized Materials; and A General Study of 
Methods of Determining Consistency and 
Plasticity. 
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It is presumed that every reader of Rock PRopuctTs 
realizes that it costs vastly more to produce this journal 


than the 25c per copy, or $2 per year 
A Monthly 
Rock Products 


he pays for it. The same is true in vary- 
ing degrees of every modern magazine 
or business journal. Publishing is in the 
nature of a public service industry; with the best type of 
business journal the major emphasis is always on service 
to the reader, and to the industry of which the reader is a 
representative. By genuine service to its industry a busi- 
ness journal becomes a valuable medium of publicity for 
those who have machinery and equipment to sell that in- 
dustry. It is the revenue from this advertising that very 
largely pays for the book. 

To cooperate with its advertisers in an honest and 
straightforward way to reduce the costs of publication and 
consequently of advertising, under the present stress of 
business affairs, without in any way sacrificing the high 
editorial quality and prestige of Rock PRobUCTS, it is de- 
sirable to publish our journal 13 times a year instead of 26. 
Therefore, beginning with the January 25, 1933, number, 
Rock Propucts will be published monthly, except Janu- 
ary, 1934, and thereafter, when our Annual Review Issue 
will be published on the 10th. 


In these short-handed and mentally distressing times 
‘live-wire business men want business information in the 
most concise, readable, concentrated form. It is possible 
to attain this objective more nearly in a monthly than in a 
fortnightly journal. It will be the editor’s aim and constant 
goal to give his readers every bit as much really helpful, 
essential information in the monthly issue, as would have 
been contained in the present two fortnightly issues. There 
will be no appreciable saving in editorial costs; therefore, 
we could not fairly or honestly reduce the present subscrip- 
tion price of $2 per year. 

As a matter of fact every cent and more that is received 
from subscribers is paid out by Rock Propucts for its 
contributed articles alone. And with the wealth of material 
we have to draw upon every reader may rest assured that 
he will get the very cream of all essential information avail- 
able to help him meet the serious problems of reconstruc- 
tion and rehabilitation of these industries. We do not look 
for a sudden, spectacular comeback, but for a steady, per- 
haps slow but progressive one, with many changes in busi- 
ness setup and many new, and as yet unknown, economies. 

When we get back to the rapid tempo of business that 
will inevitably follow eventually, we expect to expand our 
own activities accordingly. We have never failed, in recent 
years, to have enough good editorial material to serve our 
industry with a mighty useful weekly magazine. That will 
continue to be our ultimate goal, and we have no doubt 
that sometime the business of our advertisers in this indus- 
try will justify such a journal. In the meantime we ask the 
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continued loyal support of our readers ; and we pledge them 
that they will not suffer any lack of essential information 
regarding progress and development in this industry be- 
cause of the reduced number of issues. 


What changes have taken place in the three years since 
the winter of 1929 to render plants and organizations in 
the rock products industry obsolete? 
What changes will take place in the next 
three years which will influence rehabili- 
tation in this industry? Surely every 
reader is vitally interested in intelligent answers to these 
two general propositions. To attempt to answer them with 
the help of the aggregate intelligence of the industry the 
editor will soon mail out his annual questionnaire to sub- 
scribers of Rock Propucts. He respectfully asks the kind 
indulgence of the recipients that our survey may be com- 
plete. 


What Makes 
Obsolescence? 


Obviously, society and industry are more than ordinarily 
in a state of flux. Radical readjustments may or may not 
be required. In this and in every other industry plants will 
be examined not merely to see if individual pieces of ma- 
chinery and equipment are obsolete, but whether the plan 
and arrangement of them can be modernized ; whether they 
were ever best fitted for the work expected of them; 
whether the advent of new products has limited their use- 
ful service, etc. And of equal importance will be analyses 
of the scheme of business organizations and business meth- 
ods, for these as well as equipment may become obsolete. 


Factors outside of this industry which will vitally affect 
its future are the untangling of public finances; the pros- 
pects for a market for highway construction materials, 
public works, the place of rock products in new types of 
building construction; the resumption of railway buying; 
the trend of prices and wages, etc. Are we, as some econ- 
omists believe, on a long cycle of declining or continued 
low prices, measured in dollars ?—that is, in dollars of high 
purchasing power? Would all our troubles be cured, as 
some think, merely by price increases, permitting a margin 
of profit at present dollar values? Or does the solution of 
making a profit lie in still further reducing costs to present 
or higher dollar values? Is it the price of cement, lime, 
stone or what not that fluctuates; or is it the value of 
currency that changes and upsets our economic structure? 


The future of industry, and business in general, depends 
a great deal on our business and industrial philosophy of 
the next few years. There have been many conflicting and 
perplexing theories and ideas thrown about since the recent 
depression, but business men are beginning to organize and 
analyze their experience and thoughts. May we have some 
of these to summarize in the annual review issue of ROCK 
Propucts, December 31, 1932? 
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recently adopted aggregate specifications (Rock Propucts, 


The Federal Specifications Board invites criticism of its 


October 8, pp. 17-18), which shows a 


Federal disposition to be fair to the producers. 
Aggregate A study of the specifications leads one to 
Specifications believe that the Board had this fairness 


in mind in drawing all the sections. With 
perhaps one exception, the sand grading requirement, there 
seems to be nothing in the specifications that would work 
hardship to any great number of producers, although indi- 
viduals will be found who will object to some things that 
are hard for them, either from the nature of their deposits 
or because changes in the plants might be required. This 
would be the case with any specification. In the main, how- 
ever, the specifications are such that a great many aggregate 
producers will have no serious difficulty in filling them. 
Having said so much, it will be well to look at certain 
features of the specifications to which some producers may 
reasonably object. One of these is the division of aggre- 


gates into A and B grades by the soundness and the wear — 


tests. The work of Goldbeck and others has shown that 
the soundness test is unfair to some aggregates, and expe- 
rience. shows that it is not particularly important in some 
climates. A low percentage of wear is not at all necessary 
for good concrete-making qualities, as is admitted by the 
fact that wear is never included in the tests for slag. How- 
ever, the wear test does bring out structural weakness and 
itis probably retained for that reason; but if this is so, was 
it necessary to place the limit of wear so low as 7%? 

Fortunately, the Board has provided that proof of satis- 
factory service, without appreciable disintegration, for five 
years shall be accepted as sufficient proof of soundness, and 
this will obviate much of the injustice that might result 
from grading only by the wear test and the soundness test. 
This is a fair provision and one that might well be written 
into other specifications. The writer has known aggregates 
to be rejected as “probably unsound” by an engineer who 
was in sight of buildings that had stood not five but 25 
years without appreciable disintegration. 


In the main the requirements for cleanliness and freedom 
from deleterious materials do not differ much from those 
of other specifications calling for first-class materials. The 
low limit of 49% on clay balls in coarse aggregate will be 
really hard for some producers to meet, but it can be met 
with the proper methods and machinery. The question is, 
must we have such thorough cleaning to secure the re- 
quired durability and strength? There is so much evidence 
that we should have it, especially where sections are com- 
paratively thin and where resistance to bending is wanted, 
that it would be hard for anyone to dispute it. 

The requirements just mentioned will affect only a rela- 
tively small tonnage of the total aggregate production, but 
the grading requirements are bound to affect practically all 
producers, either from the nature of the deposit or the 
design and condition of the plant. 

One requirement which will be impossible for a great 
many producers of sand to fill is that which says at least 
10% of the sand shall pass No. 50 sieve and be retained on 
No. 100 sieve. In studying this section the writer analyzed 
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a report of the New York state geologist on the sand and 
gravel deposits of that state. This contained 51 sieve 
analyses of deposits from all parts of the state, including 
the heavy tonnage producers of the Long Island shore. 
Of the 51, only 24 (47%) had more than 10% of the 
50- to 100-mesh grains, and the range was from 11% to 
20.4%, the average being 14.9%. If sands with only 
11% or 12% of 50- to 100-mesh grains also contain much 
clay so that they have to be well washed it is practically 
certain that the washed sand would contain less than the 
10% required, unless a considerable cut was made from 
the coarse end or the middle. Such cutting is expensive and 
the chances are that it would throw the grading off for 
some of the other requirements. Some deposits along the 
Atlantic coast and some of the river deposits of the Missis- 
sippi valley are in this same condition. 

Recent research, so recent that little of it has been pub- 
lished yet, has established that most natural sands are defi- 
cient in the 50- to 100-mesh grains and that greater strength 
and workability may be secured by adding these grains. 
The addition of 50- to 100-mesh sand to bring these grains 
to 17% in some cases has given the same strength and 
workability as was given by increasing the cement about 
15%. In some parts of the country a regular trade in 
supplying fine sand to use with ordinary concrete sand has 
sprung up, and silica sand producers on the Pacific coast 
have discovered that this use furnishes a real new market. 

The necessity for so much fines for the best concrete was 
pointed out by Graf and Merckle some years ago, as quoted 
by Gonnerman in his well-known paper on fine aggregates. 
The Joint Committee of 1924 evidently knew of the value 
of these 50- to 100-mesh grains, because it placed the low 
limit at 10%. But state highway departments are nearer 
to the producers, and of the 18 that set a low limit on this 
size, 15 set it at 5% and only three at 10%. The A. S. T. M. 
specification C33-28T put the low limit at 2%. 

There seems to be no doubt that for the best results in 
workability, strength and impermeability, the 50- to 100- 
mesh grains should be something between 15% and 20%. 
This granted, the question is, who shall add these grains 
where the natural deposits of the locality do not contain 
them? In the writer’s opinion this should be done by the 
user and not the producer of sand, and such is the custom 
where fine sands are added as a regular thing. 

The coarse aggregate gradings seem fair enough, although 
there may be some gravel producers who would like to see 
more pea gravel admitted, as much, say, as is permitted 
in some gradings by A. S. T. M. C33-26T. But this, per- 
haps, was more generous in that way than was for the best 
interests of the concrete industry. 

It is to be hoped that every producer will study these 
specifications carefully and write the Board if he finds 
anything in them to which he can reasonably object. The 
specifications are of the greatest importance because they 
will be used as a model for similar specifications through- 
out the country. And every producer who objects to any- 
thing in them should write, for the Board will be influ- 
enced by the number quite as much as by the character of 
the objections that are received. 
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RECENT QUOTATIONS ON SECURITIES IN ROCK PRODUCTS CORPORATIONS 


Stock Date 
Allentown P. C. 1st 6’s®"........... 11- 1-32 
Alpha P. C. com.2..... sal 
Alpha P. C. pfd.2.... 
Amalgamated Phos. 6’ s, oa 
American Aggregates com.”..... 10-28- 
American Aggregates pid. 5 hee 10-28-: 
American Aggregate 6's 





W Ca Go We 
MhlInblvet 





eg ie Sa oe 10-28-32 
America Aggregates 6’s 

ne Lg toe TE Eee 10-28-32 
Amer. L. & S. 1st 7’s”" ww 11- 1-32 
Arundel Corp. com.................--- 10-31-32 


Bessemer L. & C. Class A+....... 10-28-32 
Bessemer L. & C. Ist 6%4’s+..... 10-28-32 
Bessemer L. & C. 








Ce SS re 10-28-32 
Bloomington Limestone 6’s”7... 11- 1-32 
Boston S. & G. new com.?7....... 10-31-32 
Boston S. & G. new 7% pfd.*".. 10-31-32 
Boston S. & G. 7’s, 1934"......... 10-28-32 
California Art Tile, A................ 10-27-32 
California Art Tile, B®... 10-27-32 
Calaveras Cement com 10-27-32 
Calaveras Cement 7% pfd......... 10-27-32 
Canada Cement com........... -- 10-31-32 
Canada Cement pfd......... - 10-31-32 
Canada Cement 5%’s*4 10-28-32 





Canada Crushed Stone bonds* 10-31-32 


Canada Crushed Stone com.*... 10-31-32 
Certainteed Products com........ 10-31-32 
Certainteed Products pfd.......... 10-31-32 
Certainteed Products 5%4’s....... 10-31-32 
Cleveland Quarries.................... 10-31-32 
Consol. Cement Ist 6%4’s, A*4. 11- 1-32 
Consol. Cement pfd.?"................ iis 132 


Consolidated Oka Sand and 
Gravel (Canada) 6%4’s"....... 10-28-32 
Consolidated Oka Sand and 


Gravel (Canada) pfd.*2.......... 10-31-32 
Consol. Rock Prod. com.™........ 10-27-32 
Consol. Rock Prod. pfd.®......... 10-27-32 
Consol. Rock Products units® 10-27-32 
Consol. S. & G. pfd. (Can.)...... 10-31-32 
Construction Mat. com 10-31-32 





Construction Mat. pfd............... 10-31-32 
Consumers Rock and Gravel, 
lst Mtg. 6’s, 19485 10-27-32 
‘*Coosa P. C. Ist 6’s*8 «-- 10-28-32 
Coplay Cem. Mfg. pfd.47........... 11- 1-32 















Coplay Cem. Mfg. 6’s, 194147... 11- 1-32 
Dewey P. C. com.!?....0.......-..00 11- 1-32 
Dolese and Shepard 10-31-32 
Dufferin Pav. & Cr. Stone 
OSS EEA eee eee ee ee 10-31-32 
Dufferin Pav. & Cr. Stone 
com 10-31-32 
Edison P. C. com.™................... 11- 1-32 
Edison P. C. pfd.47...... Ws be SY 
Peders ©. ©, Gio 6 ccs 11- 1-32 
Giant P. C. com.2......... eee 10-29-32 
Ae eee 10-29-32 
Gyp. Lime & Alabastine, Ltd... 10-31-32 
Gyp. Lime & Alabastine - eli s* 10-28-32 
Hermitage Cement com.”. 10-29-32 


i 10-29-32 
10-29-32 


Hermitage Cement pfd.1. 
Ideal Cement 5’s, 19432. 
Ideal Cement com.............. 10-31-32 
IndianaLimestone 6’s........ 10-28-32 
International Cem. com............ 10-31-32 





International Cem. bonds, 5’s.. 10-31-32 
Kelley Island L. & T................. 10-31-32 
Ky. Cons. Stone com.®...... 10-27-32 


Ky. Cons. Stone 7% pfd. so . 10-27-32 
Ky. Cons. Stone Ist Mtg. 

See OIL AEE 10-27-32 
Ky. Cons. St. V. T. C.45. . 10-27-32 
Ky. Rock Asphalt com... 10-31-32 
Ky. Rock Asphalt ig .... 10-29-32 
Ky. Rock oe ee 10-31-32 
ee ee Ot 10-29-32 
Lawrence P. € ie s, 19422... 10-29-32 
Dente B.C; OOM. iecsci csi 10-31-32 












Lehigh P. C. pfd...... 10-31-32 
Louisville Cement? 10-27-32 
Lyman-Richey Ist 6’s, 193518... 10-28-32 
Marbelite Corp. com.*5 

(cement products)................. 10-27-32 
Marbelite Corp. pfd.35_..._.. . 10-27-32 
Marquette Cement com.4"......... 11- 1-32 


*Latest 1932 dividend. 

Quotations by: 
Willett, New York. 
Youngstown, Ohio. 
H. Hatch & Co., New York. "J. 
Read & Co., Chicago, IIl. 
Higginson & Co., Bosten and Chicago. 
“James Richardson & Sons, 
sas City, Mo. 
Bk. & Tr. Co., Chicago. 
Southern Co., Savannah, Ga. 
*Hewitt, Ladin & Co.. 


SRogers, 


cisco, C allt Baker, Simonds & Co., Inc., 
Trust 


. Pittsburgh, Penn. 





Tracy Co., 
5Smith, aT . Riley, San Francisco, Calif. 
Hilliard & Son, Louisville, Ky. 

9A. ye Bite Co., San Francisco, Calif. 
117, W. Jakes & Co., 
Ltd., Winnipeg, Man. 
44First Wisconsin Co., 


18Dean, 


+Carrying October 1, 
1Watling Lerchen & Hayes Co., Detroit, 


Bid Asked *Dividend 
No market 
7% 25c qu. Apr. 25 
60 85 1.75 qu. Sept. 15 
91 ee. 
1 3 
5 15 1.75 qu. Jan. 1 
37 42 
35 40 
45 as 
19 actual sale 75c qu. Oct. 1 
ead 2344 
oreetins 21 
No market 
2u% 5e qu. July 1 
17 25 87%c qu. Oct. 1 
50 57 
1y% 4% 
oeatede 4 
1 2% 
pioliasces 50 1.75 qu. Oct. 15 
en, Ered 
26 27 1.62% qu. June 30 
78 79 
50 60 
ee 
1% 2% 
7 7% 1.75 qu. Jan. 1 
39% actual sale 
oe eee 30 10c qu. Sept. 1 
4 7 
No market 
ee Soe 
Be, 50 
10c 25c 
50c 1 
1 2 
ae : 50 50c qu. Nov. 15 
UY 1% 
1 4y% 
36 40 
15 cane ree 
8 10 
55 60 
65 70 
11 13 $1 qu. Jan. 1 
pant 25 1.75 qu. Apr. 1 
pecans 4 
3 5 
5 10 
55 60 
2 5 
4 10 
2% 234 
44 47 
3 5 
15 20 
5 89 
14 17 25c qu. Oct. 1 
11 16 
8y% 9 50c qu. Mar. 31 
63% actual sale Semi-ann. int. 
9% 10 25ce qu. Oct. 1 
1 2 
10 15 
15 18 
1 2 
% 1% 
25 30 
57 62% 
5 10 
Bo An Visas 
6 8 
55 65 1.75 qu. Oct. 1 
60 80 
85 95 
3c 30c 
i os ee 
7 10 
1932, coupon. 
Mich. 2Bristol & 
Chicago. ‘Butler, Wick & Co., 


6Frederick 
8Dillon, 

107 ee 
Nashville, Tenn. 


Stern Bros. & Co., Kan- 


Milwaukee, Wis. 
16G. M. P. Murphy & Co., Baltimore, Md. 
Witter & Co., 
New York. Tucker, Hunter, Dulin & Co., S 


Los Aner. 


4 Central-Republic 
17Citizens 
Calif. 
an Fran- 


Detroit, Mich. 22Peoples-Pittsburgh 


Howard R. Taylor & 


& Co., 


Baltimore. *Rich- 


Stock 
Marquette Cement \/fd.4"........... 
Marquette Cem. Mfg. Ist 5’s, 

1936#%.. 
Marquette Cerin. Mig. 1st 6’s, 

ek EE 
Material Service Corp............... 
McCrady-Rodgers 7% pfd.™.... 
McCrady-Rodgers com.......... 
Medusa P. C. pfd.¢"............ 
Medusa P. C. com.*.......... 
Monarch Cement com.*.......... 
Michigan L. & C. com.6............ 
MisOG EE re Cone So cocdestnesactcsennestes 
Monolith Portland Midwest’... 
Monolith P. C. com.® = 
Monolith P. C. pfd. . 
Monolith P. C. units®................ 
Monolith P. C. 1st Mtg. 6’s®.... 
National Cem. (Can.) 1st 7’s®.. 
National Gypsum A com.®"....... 
National Gypsum pfd.2"__...W...... 
National Gypsum 6’s%................ 
National L. & S. 6%4’s, 19411. 
Nazareth Cement com.*"........... 
Nazareth Cement pfd.*............. 
Newaygo P. C. Ist 6%4’s®7........ 
New England Lime 6’s, 193514 
N. ¥. Teap Rock lat 6’6.......... = 
N. Y. Trap Rock 7% pfd.2...... 
North Amer. Cem. Ist 6%4’s..... 
North Amer. Cem. com.2"......... 
North Amer. Cem. 7% pfd..... 
North Shore Mat. 1st 6’s™........ 
Northwestern States P. C.47..... 


Ohio River S. & G. Ist ‘on 
Ohio River S. & G. 6’s"®............ 
Oregon FO oo os ccs cits 
Oregon P. C. pfd.?.... ‘ 
Pacific Coast Agger. com.*°........ 
Pacific Coast Agger. pfd.*......... 
Pacific Coast Agger. 6%4’s, 
19445 


Pacific Coast Ager. 7’s, 19395. 
Pacific Coast Cement 6’s°® 
Paciie Pe (COMB. ncctasicecs ms 
Pacino ©. te hee 
Pacific P. C. 6’s, 1935-36.......... 
Peerless Cement com.1...... E 
Peerless Cement pfd.1................ 
Penn.-Dixie Cement com.......... 
Penn.-Dixie Cement pfd.... 
Penn.-Dixie Cement 6’s............ 
Penn. Glass Sand Corp. pfd.2*.. 
Penn. Glass Sand Corp. 6’s™.... 
Petoskey P. C 
Port Stockton Cem. com.® 
Riverside Cement, A®........ 
Riverside Cement, B®..... ae 
Riverside Cement pfd.®.............. 
Sandusky Cement 6’s?............. 
Sandusky ¢ Cement 6%4’s, 

NS Pr icc eetecancendanwst 
Santa Cruz P. C. com.. 
Schumacher Wallboard com..... 
Schumacher Wallboard pfd...... 
Signal Mt. P. C. pfd.7 
Southwestern P. C. units47........ 
Southwestern P. C. com.!"........ 
Southwestern P. C. pfd.47......... 
Standard Paving & Mat. 

( CAMA COM Ai ccoiscaccnNecsegss 
= Paving & Mat. 


pfd. 
Saperior P. C/A. 
Superior P. C., B..... 
Trinity P. C. units4?.... 
TimtyP. Cee 
Trinity P. C. pfd.47...... = 
U. S. Gy DSU COM. ic. ccsesisecscssss 






















Warner Co. Ist 7% pfd.1......... 
Warner Co. 6’s, 1944, w. w...... 
Whitehall Cem. Mfg. com.4’..... 
pfd.47....... 
73315... 


Whitehall Cem. Mfg. 
Wiscon. L. & C. 1st 6’s, 
Wolverine P. C. 
Yosemite P. C., A com.® 


ards & Co., 
Trust Co., Chicago, II. 


Kirk, New York. 
Co., Montreal, Que. 










Philadelphia, Penn. 
Bank of Republic, Chicago, Ill. 


Date 
11- 1-32 


11- 1-32 


11- 1-32 
10-31-32 
10-27-32 
10-27-32 


. 11- 1-32 
ae 11- 1-32 
- 1l- 1-32 


10-29-32 
10-31-32 
10-27-32 
10-27-32 
10-27-32 
10-27-32 
10-27-32 
11- 1-32 
11- 1-32 
11- 1-32 
11- 1-32 
10-28-32 
11- 1-32 
11- 1-32 
10-18-32 
10-28-32 
10-31-32 
11- 1-32 
10-29-32 
11- 1-32 
11- 1-32 
11- 1-32 














10-31-32 


10-31-32 
10-27-32 
10-27-32 


, fie Sale 


11- 1-32 


- 11 1-32 


10-31-32 
10-31-32 


10-29-32 
10-28-32 


29Boettcher-Newton & Co., Denver. 

Hanson New York. ™S. F. Holzinger & Co., Milwaukee, Wis. 
83Steiner, Rouse and Co., New York. %Jones, Heward & 
Tenney, Williams & Co., Los Angeles, Calif. 
Bros. & Boyce, Baltimore, Md. **Wise. Hobbs & Arnold, Boston. *E. 





*Hincks Bros. 


Bid Asked *Dividend 
50 55 1.50 qu. Oct. 1 
PO caress 
_ eee 

4 11 
20 30 87 %c qu. June 30 
No market 75c qu. Jan. 26 
5 1.50 qu. Apr. 1 
6 63% 
50 55 
te cnsckastiod 
6% 7% 25c qu. Jan. 30 
Oc 90c 
1 1% 40cs.-a. Jan. 1 
1% 1% 40cs.-a. Jan. 1 
3y% 44% 
35 40 
70 80 
2 4+ 
<n 1.75 qu. Oct. 1 
70 73 
65 70 
4 6 
25 30 
80 90 
8 11 


perro 1.75 qu. Oct. 1 


19 actual sale 
No market 
lL 


20 
28 
5 
50 
piteameas 40 
8 32 
80 85 
dtasacase Ya 
Reem 1 
10 12 
2y% 4y% 
., i ae 
\ aan Pde 
28 30 1.62% qu. Oct. 5 
sebsssanes 94 
25c 50c 
12 
1 1% 
2% 7% 
41 actual sale 
40 50 1.75 qu. Apr. 1 
73 80 
1% 2% 
No market 
eeepc 5 
Sedge 1 
47 50 1.50 qu. Nov. 1 
75 85 
70 80 
29 65 $1 qu. Oct. 1 
i 
a. rs 50c qu. May 15 
135 150 
20 25 
70 75 $2 qu. July 1 
pues 2 
sercateds 3434 50c qu. Nov. 15 
dadantens 30 27%c mo. Nov. 1 
wee 81% 12%c'Oct. 20 
30 35 
5 10 
28 33 
22% 235% 40c qu. Oct. 1 
PORE  ~xicdeces 1.75 qu. Oct. 1 
5 9 
2 3 
15 25 1.75 qu. Apr. 1 
40 50 
15 20 
30 35 
ae) eee 
ores Zz 
90c 1.10 
& Co., Bridgeport, Conn. 
2™National City Co., Chicago, Ill. Chicago 
30Hanson an 
82Tobey and 


86Stein 
W. 


Hays & Co., Louisville, Ky. ®Blythe Witter & Co., Chicago, Til. 4°Martin 
Judge Co., San Francisco, Calif. 4A. J. Pattison Jr. & Co. Ltd., Toronto, 
Canada. 42Nesbitt, Thomson & Co., Toronto, “E. H. Rollins, Chicago. 


“Dunlap, Wakefield & Co., 
Bank, Chicago. 
and Co., New York City. 


Louisville, Ky. “First Union Trust & Savings 
“Anderson Plotz and Co., Chicago, Ill. 


«Hemphill, Noyes 


vill 


me 


C0! 


101 
vit 
ap 
ha 
Wi 
efi 
an 
ap 


be 









Proposed Reorganization of 
Kentucky Consolidated 
F Stone Co.Fy 
fe BOARD OF ‘DIRECTORS of the 


Kentucky Consolidated Stone Co., Louis- 


ville, Ky., has announced that the company 
would not be able to meet the interest pay- 
ment due November 1 on its sinking fund 
gold bonds and is proposing a financial re- 
organization. 

It is stated that for the past two years 
there has been such a drastic curtailment in 
purchases of ballast by the railways and in 
the demand for the company’s other prod- 
ucts and such a reduction in prices that a 
large part of the company’s working capital 
has become tied up in delayed collections of 
apparently good accounts. 


The Kentucky Consolidated Stone Co. was 
organized under the laws of Maryland in 
May, 1928, with a capital of $1,000,000 of 
64% first mortgage bonds, $600,000 of 7% 
preferred stock and 100,000 shares of no par 
common stock. In the past 4% years, not- 
withstanding three years’ depression, the 
company not only paid interest on its bonds 
but redeemed $225,000 of its issued bonds. 
It paid dividends on its preferred stock until 
July, 1931, and has redeemed $86,500 of its 
preferred stock. 

The financial reorganization plan proposed 
is that the security holders deposit their se- 
curities with the Fidelity and Columbia 
Trust Co. of Louisville, Ky., and take there- 
for the depository’s receipt; that the indi- 
viduals composing the board of directors be 
appointed a reorganization committee on be- 
half of all the security holders to serve 
without compensation and to use their best 
efforts to keep all expenses to the minimum, 
and to act in behalf of security holders when 
approved by at least five of the eight mem- 
bers of the reorganization committee. 

It is proposed that the present bonds be 
exchanged for first mortgage bonds in a 
new company, due November 1, 1944, and 
secured by the same properties, but that such 
bonds be divided into two classes—one-half 
being coupon bonds entitled to interest at the 
rate of 6% per annum, and the other being 
registered income bonds entitled to interest 
at the rate of 6% per annum, whenever 
earnings are available in the discretion of 
the board of directors; that after payment 
of interest on both classes of these bonds 
the company shall set aside not less than 
34%% of its net income each year for the 
redemption and retirement first of the cou- 
pon bonds and then of the registered bonds, 
before any dividend shall be paid upon the 
Proposed new preferred stock, and that all 
such new bonds shall be callable, in the dis- 
cretion of the board of directors, at any 
interest period, on 30 days’ notice, at par, 
and/or the sinking fund may be used to pur- 
chase such bonds on the open market at less 
than par, by the trustee, with the approval 
of the hoard of directors. 

It is further proposed that when this re- 


Rock Products 


organization plan is declared effective, the 
company shall pay the est due as of 
November 1, 1932, upon tue proposed new 


-coupon bonds. ) ‘ 


The preferred stock of the present com- 


pany is to be turned in for 6% preferred : 


stock in the new company, share for share 
and ro rata, among those preferred stock- 
holders who unite in the reorganization, 
upon the payment of $5 per share, and also 
the no-par common shares shall be repre- 
sented share for share and pro rata among 
those common stockholders who unite in the 
reorganization, by a similar class of stock 
in the new proposed company upon paying 
at the rate of $5 for each 100 shares thereof. 
The balance sheet of the company as of 
September 30, 1932, is given as follows: 








ASSETS 

Current 
Re eee nem pre: Date = Phen $ 6,532.91 
EOIN TPORERUONDE ois. 7,221.98 
Accounts receivable ~...............00..200..... 128,072.69 
Unexpired insurance premiums.......... 5,513.61 
GROOT oss cicinninectecrrepiccicdei 29,037.34 
Tote? cement —....25.2.. BER pe. $ 176,378.53 
eae ree Ne Pati $ 341.02 
CR I esis icp pinnngedntcceneteees 3,450.21 

Mineral lands and deposits (by ap- 
 _ ) NS OME AMAROR: FS 
Fixed assets (by appraisal)... wince, USGRBG toe 
PS IEEE te ARE OR Bel Re 130,023.87 
| eee: Sane Serene Sem ee . 507,730.41 
Tanne SUD 5.5: pnt ersten $5,380,583.78 
LIABILITIES 

Current 
PRU EN 6 acicnetncadsddaeetauantg $ 11,964.80 
Accounte payee © —.3s...nccicccens 66,235.39 
Accrued interest on bonds, etc........... 23,110.29 
Total current. .................. sesinie $ 101,310.48 
Fixed (bonds) ....... asctscetgints piesa 775,000.00 

Reserves 
PreRUNNNNND 5 55! (oS 526,630.24 
pS eee, Sah ete - 116,299.45 
BROCE, ons sent 72,771.55 
$ 715,701.24 

Nominal 


Capital stock, preferred.................... . 513,500.00 
Common stock and surplus............... 
Surplus by appraisal........................... _ 3,187,347.63 


pa ee nrene net 87,724.43 
$3,788.572.06 





"EUGE  ENN cdtcclen eee es $5,380,583.78 





Recent Dividends Announced 
Consolidated Sand and Gravel 


pid. (€an:) (au.) 2... $0.50, Nov. 15 
Standard Paving and Mate- 
vile, Lod. oid (en) x... 0.50, Nov. 15 


Pennsylvania-Dixie Cement 


i li ange the statement of 
earnings in Rock Propucts, October 22, 
p. 27, the Pennsylvania-Dixie Cement Corp., 
New York City, reports comparative con- 
solidated income accounts for the 12 months 
ending September 30, as follows: 


The consolidated balat ce sheet of Penn- 
sylvania-Dixie C»ment Corp. and subsid- 
iaries as of September 30, 1932, follows: 











ASSETS 
1932 1931 
*Land, buildings, machin- 

ery and equipment.......... $22,290,600 $23,345,854 
MOIR cio. x oncssansnerdiinaiceaonaioles 2,443,183 2,785,842 
Short-term  securities.......... 170,000 370,000 
Notes and accounts re- 

COORG. Siceicctnicnlena es 656,907 734,024 
SUWUOONIOD: soisicencccdsntin cs. 1,840,254 2,337,889 
Miscellaneous investments 64,933 340,721 
Cash with trustees............ 510 510 
Saenrante TG: ork eee 195,261 
Deferred charges ................ 15,413 23,087 

Wiehe oe ee $27,481,800 $30,133,188 

LIABILITIES 
Preferred stock ......... $13,098,800 $13,588,800 
+Common stock ......... 4,000,000 4,000,000 
A dE © ETA Reet 9,676,000 10,281,000 
Accounts payable .............. 138,916 160,442 
Accrued taxes, interest, 

Pea Cas 7 ob. FPR 107,911 148,018 
Welbetad CAs SOIR CR ise | neces 48,898 
Other reserves _.................- 196,590 376,936 
pe EE ee ance ha tee Oe 263,583 1,529,094 

{ER Re ae RY Se $27,481,800 $30,133,188 





*After depreciation and depletion. 
+Represented by 400,000 no-par shares. 


Signal Mountain Issues Bonds 
DEED OF TRUST empowering the 
Signal Mountain Portland Cement Co., 

Chattanooga, Tenn., to issue bonds up to the 

sum of $750,000 was probated with the Ham- 

ilton county register October 19. 

A supplemental mortgage in the sum of 
$220,500, executed to the Harris Trust and 
Savings Bank, of Chicago, and Harold Eck- 
hart, as trustees, was the first amount levied 
against the prospective bond issue. Sherman 
Beck, president of the Title Guaranty and 
Trust Co., which guaranteed the deed of 
trust, explained that the supplemental mort- 
gage was for the purpose of retiring all 
existing obligations of the company, which 
is a Delaware corporation doing business in 
Hamilton county.— Chattanooga (Tenn.) 
Times. 


North American Cement 

Bisons North American Cement Corp., New 

York City, for the 12 months ended Sep- 
tember 30, 1932, reports net loss of $869,- 
873, after taxes, depreciation, depletion, in- 
terest and amortization. In the 12 months 
ended June 30, 1932, the net loss’ was 
$675,488. 


Reduces Number of Directors 
T A RECENT stockholders’ meeting 
of the Ruhm Phosphate and Chemical 
Co., Chicago, Ill., the number of directors 
was reduced to three. These directors are 
R. P. Hoover, H. E. Hoover and John 
Ruhn, Jr. 


CONSOLIDATED INCOME ACCOUNTS, PENNSYLVANIA-DIXIE CEMENT CORP. 


(Years ended September 30) 
1932 


Operating profit -..... Sn pieaaeaeae, 
Depreciation and depletion 


IIR ee PORE TORIES P 


I Le Ore OP NT Dan RE 


Federal taxes ............. 
eee WOME ascents 


*Profit. Net profit. 


*, -csichitagne a 








1931 1930 1929 
$ 329,453 $ 895,392 $2,552,762 $2,930,414 
1,380,844 1,388,425 1,386,517 1,397,257 
$ 493,033 *$1,166, 245 *$1,533,157 
598,473 637,209 681,369 710,980 
anh ete 19,446 67,684 136,105 
$1,649,864 $1,149,688 #$417, 192 +$686,072 






= orem yet) 
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November 5, 1932 





Foreign Abstracts and Patent Review 





Specifications for Masonry and Finish- 
ing Sands. H. Burchartz states that while 
quality specifications have been provided in 
Germany for sand used as aggregate in con- 
crete or reinforced concrete, no uniform 
requirements exist for sand for masonry and 
finishing work. Purity and granular size 
are the deciding factors. In order to deter- 
mine how sands for use in masonry and fin- 
ishing work are constituted, the Union of 
Sand and Gravel Plants of Germany sup- 
plied sands from its various sources for 
testing as to mineralogical composition, 
color, granular shape and surface condition, 
weight and density relation, content of elu- 
triable constituents and granular composi- 
tion. 


The following requirements should be re- 
quired of usable sands. The sand must not 
consist of rock in a state of weathering, 
must not be micaceous, and must not con- 
tain any organic impurities. The content of 
elutriables, that is, loamy, clayey, earthy 
and similar substances, must not be over 
3% for masonry sands, and not over 1% 
for finishing sands. 

The sand should have a density of about 
0.70, and up to 80% should consist of so- 
called base material of 0 to 0.5 mm. size. 
There should be about 20% of granular size 
of 0.5 to 1 mm. Small amounts of coarse 
granules up to about 3 mm. are admissible 
in so far as the thickness of the wall joints 
and of the finish permits granules of this 
size. There should be granules above 3 mm. 
only if they are required for special pur- 
poses.—T onindustrie-Zeitung (1932) 56, 40- 
41, pp. 520-521. 

Flydust Deposits in Rotary Kiln Oper- 
ation. D. Steiner, discussing deposits of 
flydust in cement plants and the quantitative 
determination of its source, shows schemat- 
ically a complete rotary kiln system, includ- 
ing dust eliminator. The draft prevailing in 
the various parts of the plant is indicated 


beneath the schematic illustration. This 











1, Kiln inlet; 2, dust chamber; 3, 

screw; 4, superheater; 5, boiler; 6, 

economizer; 7, screw; 8, draft fan; 

9, collecting chamber; 10, dust elim- 

inator; 11, collecting chamber; and 
12, chimney base 





plant consists of six rotary kilns, ,four 
waste-heat boilers, two large Oski (electri- 
cal precipitation) dust eliminating units with 
three chambers each. In normal operation 
470,000 cu. m. of smoke gas at 170 deg. C., 
containing about 5% of dust per cu. m., passes 
per hour from the kiln through the Oski 
precipitator, which accumulates 50 to 60 tons 
of dust per day, or 5 to 6% of the entire 
clinker production. A systematic chemical 
analysis was made of the flydust, samples 
being obtained at various points in the en- 
tire cement plant during shutdown, and the 
analysis is presented in a table. The fineness 
of the dust was also examined. The author 
shows how the data are analyzed so that the 
sources of the various constituents of the 
dust can be determined as well as the amount 
of dust obtained from each source.—Zement 
(1932) 21, 18, pp. 255-257. 

Colored Lime. The Stettin Portland 
Cement plant, Stettin, Germany, which is the 
oldest cement plant in continental Europe, 
has for some years produced a_ hydraulic 
building lime. In this process considerable 
lime dust accumulates, for which no suitable 
use could be found and which was therefore 
added to the lime intended for masonry pur- 
poses. The extraordinary fineness and the 
very large volume of this lime dust led to a 
series of systematic experiments in order to 
utilize these extremely valuable properties 
better than is done in the masonry mortar, 
for here the extreme fineness of the lime 
and the small volume weight are of no spe- 
cial importance. 

In the course of the experiments it was 
found that this lime dust possessed to an 
outstanding degree the properties of a base. 
(It should be mentioned here that in the 
production of color lakes, an exceedingly 
finely divided and porous bearing substance, 
usually aluminum hydroxide, plays the part 
of a base.) Further experiments led finally 
to a regular production of colored limes 
which are offered to the trade in six stand- 
ard colors, namely, gray, yellow, red, violet, 
brown, green, as a “refined colored finishing 
lime.” 

The color, naturally, is produced only 
with the use of such coloring substances as 
are lime-fast and light-fast, so that the col- 
ored limes are color-fast as far as that is 
possible with the present state of science 
and engineering. This color lime is worked 
like the ordinary lime mortar. The cheaper 
grades of colors can be applied directly to 
the walls as rough or smooth finish, but in 
case of the more expensive grades a sub- 
finish of lime or cement mortar is applied or 
sprayed on. 

Owing to its large volume, the color lime 
is very productive, 45 kg. (990 lb.) mortar 


produced by mixing 100 kg. (220 Ib.) color 
lime with 350 kg. (770 lb.) pit-moist sand 
(the sand should not contain very much 
lime), covers an area of 85 to 100 sq. m, 
(915 to 1076 sq. ft.) when sprayed on, and 
an area of 17.5 sq. m. (188 sq. ft.) when 
applied rough to a thickness of 1 cm. 
(0.3937 in.) The color lime may be used 
as exterior or interior finish, as, for ex- 
ample, in making colored ceilings, for bases 
of stair cases, for bathroom walls, etc., and 
can be finished as a washable surface. The 
color lime itself appears generally more pale 
than the produced finish, for the color de- 
velops in working the plaster coat. The 
material develops a strength similar to that 
of cement.—T onindustrie-Zeitung (1932) 56, 
66, pp. 828. 


Concerning the CaO-2CaQ-SiO.-CaF, 
System and a Remark Concerning Alit. 
E. Jaenecke presents this article to clear up 
the problem of existence of tricalcium sili- 
cate. The basic idea of the article is to use 
a solvent for CaO-2CaO-SiOz which will 
decrease the high fusion temperatures and 
lead to three-substance mixtures in which 
the tricalcium silicate, if it really exists, 
must appear a primary separation. This sol- 
vent must not form any combinations or 
mixed crystals with lime and dicalcium sili- 
cate. The entire investigation should be re- 
garded only as a preliminary result. The 
results of Carlson (Bureau of Standards, 
1931, 7, 901) are considered in the conclu- 
sions of the author. 

It was intended that the establishment of a 
phase diagram of the system CaO-2CaO-SiO2- 
CaF: should contribute to the explanation of 
the problem whether 3CaO-SiOz does or does 
not exist as a compound. But since it was 
shown by Carlson that the compound 3CaO- 
SiOz has a lower decomposition tempera- 
ture, the investigation proved of no value, 
since the system cannot determine the exist- 
ence of 3CaO-SiOv. The tests were there- 
fore stopped and the results obtained com- 
bined into an approximate phase diagram. 

A new explanation is presented regarding 
the formation of mixed crystals in the ter- 
nary system CaO-SiOs-AlOs, these being 
interpreted as mixed crystals.— Zement 
(1932) 21, 26, pp. 377-379. 

Fine Cement. A. Eiger reports on his 
investigations of the granulation and strength 
of cement obtained from a Solo XX mill 
and from a laboratory mill to follow up 
an article on fine cement (Tomnindustric- 
Zeitung 1931, No. 100) and supplements his 
test data with data from other investigators. 

He reports the increase of surface area 
of cement granules produces a proportionate 
increase in compressive strength only to 4 
certain limit. 
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The strengths stop increasing when a sur- 
face area of 4000 sq. cm. is reached. An 


optimum of the strength is ‘obtained. when , 


all of the cement has, Fydrated. The eco# 
nomical granulation at which this occurs in- 
cludes as many granules as possible of 10 
or 15 to 40 microns, with as few as possible 
of 0 to 10. The investigations are being con- 
tinued —T onindustrie-Zeitung (1932) 56, 42, 
pp. 532-533; 44, 558, pp. 558-560. 

Rapid Determination of Hydraulic Fac- 
tors in Cements and Raw Cement Mate- 
rials. F. W. Meier states that there is an 
increasing need in the cement industry for 
testing methods for the determination of hy- 
draulic factors which will give accurate re- 
sults in a minimum of time. He reviews 
means and methods as given in cement liter- 
ature, and compares them as to their time 
requirement and effect. 


The rapid determination of the hydraulic 
factors in cement and raw cement material, 
he suggests, can be carried through simply 
and accurately by the use of the perchloric 
acid method for determination of silicic acid, 
the oxin (hydroxyquinoline) method for de- 
termination of the sesquioxides, and the fil- 
tration method for determination of the lime. 
The filtration method also permits the rapid 
determination of the content in magnesia 
and SOs—Zement (1932) 21, 20, pp. 287- 
291; 21, pp. 305-308. 


Recent Process Patents 


The following brief abstracts are of current process 
patents issued by the U. S. Patent Office, Washington, 
D. C. Complete copies may be obtained by sending 
l0c to the Commissioner of Patents, Washington, D. C., 
for each patent desired. 


Machine and Method for Making Wall- 
board. This is one of a series of patents 
covering the making of wallboard from a 
composition of an alkali silicate and a filler. 
A doughlike mix is made of i part sodium 
silicate and 2 parts of a powdered filler of 
limestone, dolomite, slate, ashes or some- 
thing of the kind. This doughlike mix is 
rolled between two facings to the proper 
thickness and then heated, the heat causing 
it to puff into a porous breadlike structure. 
Reheating to temperatures higher than is 
practical with steam gives the board special 
qualities. 


The accompanying illustration shows the 
method of forming a continuous sheet of the 
mix between two cover papers. This is 
passed to the puffing chamber (6), where the 
board passes between heated platens. Then 
it goes to the hardening chamber (7), where 
it is kept at 120 deg. C. for not more than 
3 min., from which it passes to the heat 
treatment where it is held at 210 deg. C. for 
about 20 min. It is then cut into boards. 
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Method of feed and discharge altered 


—Mazx Kliefoth, assignor to C. F. Burgess 
Laboratories, Madison, Wis. U. S. Patent 
No. 1,829,802. 

Plaster Board Machine. In ordinary 
plaster board making machines, according to 
the inventor of the device illustrated, the 
board is always formed between two squeeze 
rolls and pressure is applied only on the line 


































Extended plane to make board smooth 


where the rolls come in contact with the 
board. In his machine the board is formed 
while it is in contact with an extended plane 
surface which, he says, tends to make a 
smoother and more uniform board. The 
process is so clearly shown that a detailed 
explanation does not seem needed—J. J. 
Turner, assignor to National Gypsum Co., 
Buffalo, N. Y. U.S. Patent No. 1,837,381. 
Patents—1 Cut 


Heat-Insulating and Acoustic Plaster. 
The inventor preferably applies this acoustic 
plaster over a brown coat, about % in. thick. 
The plaster is made of gypsum stucco mixed 
with such materials as zonolite or rock wool. 
The same material may be used as a base 
coat, in which case it may be finished with 
lime putty or any other top finishing coat. 
The surface may be tooled to get a sound 
absorbing quality. Gustave New, Assignor 
to the American Gypsum Co., Port Clinton, 
Ohio, U. S. Patent No. 1,839,887. 


Rotary Kiln and Cooler. This is an 
improvement on a well known form of 
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Makes wallbeard of alkali silicate and mineral filler 








cooler. The patent claims cover the method 
of feed and discharge. These are so clearly 
shown by accompanying illustrations that 
there would seem to be no need of a detailed 
description—L. S. Petersen, assignor to 
F. L. Smidth and Co., New York. U. S. 
Patent No. 1,830,959. 


Process for Making Soluble Compounds 
of Phosphate Rock and Separating Its 
Contents of Lime and Phosphoric Acid. 
The inventor treats phosphate rock with ni- 
tric acid of less than 80% to form calcium 
nitrate and free phosphoric acid. The 50% 
acid made by burning synthetic ammonia 
and absorbing the nitrogen oxides in water 
is said to be well adapted to this process. 
By suitable cooling and the regulation of 
other conditions at least 80% of the lime 
present may be crystallized out as CaNOs: 
4H.O (with the theoretical water of crystal- 
lization). The crystals are separated by fil- 
tration or by a centrifugal machine. The 
mother liquor, which is phosphoric acid with 
a little calcium nitrate in solution, is said to 
be particularly well adapted to making com- 
pound fertilizer, chemical salts, ammonium 
phosphates, etc. The patent specification con- 
tains several pages describing tests made 
with phosphate rock and different amounts 
of acid and different methods of handling.— 
Brling Johnson, Assignor to Odda Smelte- 
verke, Odda, Norway. U. S. Patent No. 
1,816,285. 


Making a Waterproof Cement. The in- 
ventor claims that his process not only makes 
cement water-repellant but also gives it in- 
creased plasticity and sand carrying power. 
It may be applied to portland cement or a 
natural cement substantially free from basic 
oxides. Twenty parts by weight of melted 
tallow are mixed with 1 part of water and 
brought to the boiling point of water. Then 
60 parts by weight of cement are added and 
mixed while the temperature is kept at 90 
to 100 deg. C. When the cement is added 
the mixture becomes dry and is dumped and 
allowed to cool. The inventor claims that 
there is an actual combination of the fatty 
acids present, presumably with the alkali or 
double alkali silicates of the cement, because 
ether extraction of the mixture fails to show 
appreciable quantities of any fat or fatty 
acid.— Sidney G. Seaton, assignor to Utica 
Hydraulic Cement Co., Utica, Ill. U. S. 
Patent No. 1,855,271. 
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Proposed Changes in Rates 


HE following are the latest proposed 
changes in freight rates up to the week 
ending October 15: 


TRUNK LINE ASSOCIATION DOCKET 

29953, Sand, N. O. I. B. N. in 30; °C, an 
packages or in bulk, carloads (See Note 2), but 
not less than 60, 000 Ib., from Sherks, Ont., to 
Erie, Penn., $1.50 per net ton. Present rate, sixth 
class. 

29954. Slag, coated with oil, tar or asphaltum, 
carloads (See Note 2). but not less than 90,000 
Ib. from Sparrows Point (Baltimore), Md., to 
Towson, Md.. $1.10 per net ton. (Present rate 
$1.25 per net ton.) (See Note 4.) 

29955. Crushed stone, coated with oil, tar or 
asphaltum, carloads (See Note 2), from Martins- 
burg, W. Va., to Marsh Run, Penn., $1.35 per 
net ton. (Present rate $1.75.) (See Note 4.) 

29962. Sand other than blast, engine, foundry, 
molding, glass, silica, quartz or silex, carloads (See 
Note 2), from Morrisville, Penn., to Eddystone, 
Penn., and Pottstown, Penn., 90c per net ton 
(See Note 4). 


Sup. 1 to, 29922. Ground limestone, carloads, 
minimum weight 50,000 Ib., from Grove, Freder- 
ick, Keller, Buckeystown. Rosedale, Baltimore, 
Md., Engle and Martinsburg, W. Va., to Vine- 
land, N. J., 14%c per 100 lb. 

Sup. 1 to 29949. Limestone, crushed, carloads 
(See Note 2), from Greer, W. Va., to Mather, 
Penn., $1 per net ton. 

29968. Ground limestone, carloads; minimum 
weight 50,000 lb., from Howe’s Cave. N. Y., to 
B. & M. R. R. stations—Boston, Rutherford Ave., 
Mass.; Portland, Me.; Worcester, Mass.; Clare- 
mont, 'N. B.: Hoosac Tunnel, Mass.; North Ad- 
ams, Mass.; South Vernon, Bellows Falls, Wind- 
sor, Vt., and various. Rates ranging from 1l3c to 
17c per 100 lb. (See Note 4). 

29974. Ground limestone, carloads, minimum 
weight 50,000 lb., from Howes Cave, N. Y.. to 
Catskill Mountain Branch of the N. Y. C. R. R. 
(formerly U. & D. R. R.), Rondout_ station, 
Fleischmann’s, Halcottville, Stamford, Kortright 
station, Hunter, N. Y., and various. Rates rang- 
ing from $2.30 to $3.40 per net ton. Reason— 
Proposed rates are comparable with rates from 
Jordanville, N. Y. 

Sup. 2 to 29922. Ground limestone, carloads, 
minimum _weight 50,000 lb., from Cavetown dis- 
trict, viz.: Union Bridge, Cavetown, ‘Security, Pi- 
nola, Pauikere and Charlton to Vineland, N. J 
14%c per 100 Ib. 


29985. Sand and gravel, carloads (See Note 2), 
from Oaks ‘Corners, N. Y., to Swartwood, N. Y., 
$1 per net ton. (Present rate, $1.15.) (See Note 4.) 


29987. Crushed stone (See Note 2), from Cas- 
paris, Penn., to Everson, Penn., 50c per net ton, 
subject to emergency tariff. (Present rate, 60c.) 
Proposed rate to expire February 10, 1933, and 
present rate to continue. Reason—Proposed rate is 
comparable with rate from Dunbar, Penn. 


29995. Crushed stone, carloads (See Note 2), 
from Glen Mills, Penn., to Dover, Woodside, Del., 
$1; Milford, Del., $1.10, and Georgetown, Stock- 
ley, Millsboro, Dagsboro and Frankford, Del., 
$1.20 per net ton. (See Note 4.) 

29996. Limestone, unburned, ground, carloads, 
minimum weight 50,000 Ib., from Rosendale, N. Y., 
to points on the Erie R. R., Oxford, Salisbury 
Mills, Port Jervis, Tuxedo, Blauvelt, Suffern, W. 
Cornwall, N: Y., and various. Rates ranging from 
$1.40 to $1.70 per net ton. (See Note 4.) 


CENTRAL FREIGHT ASSOCIATION 
DOCKET 


33318. To establish on sand and gravel, in bulk, 
in open top cars, carloads, from Sandyville, O., 
to Carrollton, O., 80c per net ton, plus emergency 
charge. Present—200c. 

33319. To establish on crushed stone, in open 
top cars, carloads, from McVitty’s. O., to Mans- 
field, O., 80c per net ton, subject to emergency 
charge. Present—90c per net ton, subject to 
emergency charge. 

33320. To establish on sand and gravel, car- 
ioads, in open top cars, from Lodi, O., to Valley 
City, O., 70c; Cleveland, O., 74c per net ton, to 
expire December 31, 1932, rate of 80c per net ton 
to become effective January 1, 1933, subject to 
emergency charge. Present—-90c per net ton, sub- 
ject to emergency charge. 


/ 
33353. To establish on crushed stone o. crushed 
stone screenings, in open top cars, czerloads, from 
Bellevue, O., to Harrisville, Maynaid, Reiss and 
Robyville, O., 125c per net ton, subject to emer- 
gency charge. Present—150c. 


33370. To establish on sand and gravel, car- 
loads, from Lafayette, Ind., to Raccoon, Ind., rate 
of 85c per net ton, plus emergency charge. Pres- 
ent—13c. 

33371. To establish on molding sand, carloads, 
from Rynd Farm, Penn., to Oil City and Siverly, 
Penn., rate of 72c per net ton, plus emergency 
charge. Present—180c per net ton. 


33373. To establish on sand, blast, core, engine, 
fire. foundry, glass, molding, quartz, ‘silex or silica, 
carloads, from Althom, Penn., to Pepew, Lancas- 
ter, North Tonawanda, Niagara Falls and Lock- 
port, N. Y., rate of 189c per gross ton, plus 
emergency charge. Route—Via P. R. R., Buffalo, 
N. Y., and connections. Present—16c. 


33402. To establish on slag, crude, granulated, 
crushed or commercial, in bulk, in open top equip- 
ment, in straight or mixed carloads (See Note 3). 
from Hamilton, O., to Metamora, Ind., rate of 
90c per net ton, plus emergency charge. Present 
—1l3c, plus emergency charge. 


33408. To establish on sand (except blast, core, 
engine, filter, fire or furnace, foundry, glass, ‘grind. 
ing or polishing, loam, molding or silica) and 
gravel, carloads from Sandusky, O., to points on 
the N. Y. R. R., viz., Huron, 50c; Vermilion, 
Amherst, 60c: Elyria, Shawville. 70c; Gypsum, 
Port Clinton, 50c; Oak Harbor, Millbury, Toledo, 
60c; Norwalk, Kipton and Oberlin, O., 70c per 
net ton. Present—60c to Huron; 70c, Vermilion 
Amherst; 80c, Elyria, Shawville; 60c, Gypsum, 
Port Clinton ; 70c, Oak Harbor, Millbury; 90c, 
Toledo; 80c, "Norwalk, Kipton and Oberlin, O. 





Note 1—Minimum weight marked capacity 
of car. 


Note 2—Minimum weight 90% of marked 
capacity of car. 

Note 3—Minimum weight 90% of marked 
capacity of car, except that when car is 
loaded to visible capacity the actual weight 
will apply. 

Note 4—Reason—Proposed rates are com- 
parable with rates on like commodities for 
like distances, services and conditions. 











33457. To establish on_ stone, crushed; stone 
screenings; limestone, agricultural, unburned, in 
bulk, in open top cars, in straight or mixed car- 
loads, from Gibsonburg and Woodville, O. (rates 
in cents per net ton) 


To Route Pres. Prop. 
PRIN. IN oss sens sss 1 400 200 
Cambridge Springs, Penn... 2 420 200 
Concord, Pena: «.....::.-.-..-.... 2 440 210 
COREY, RIBS ei eben 3 440 200 
NA MEIN as cada es chewcnncocncercsacessin 2 440 210 
PIQNEHA DOMN.) 66.0.5... 3 420 180 
he eg ee ere 2 420 210 
PERUSE IIR, ocexgspsincectcorsceccncness 4 420 190 
Coreen, TNS ncn... 2 380 190 
IN IR Seis occ 1 380 190 
Grove: City, PeOOn:.......-~.:-.-..-....... 1 420 200 
Harrisville, Perm. .... Se | 420 200 
Meadville; Pen. ..::.................. se 420 200 
Meadville, Penn. .......................... 2 420 200 
RUIN PINON ss bce niavecsccntsarsnaps a 380 190 
Sorisgnore, Pein... <2... 1 420 200 
Suser Oreek: Peis... =............ 2 420 210 

Route 1—P. R. R., Shenango, Penn., B. & L. E, 

Route 2—P. R. R., Transfer, Penn., Erie R. R. 

Route 3—P R, R. direct. 

Route 4—P. R. R., Toledo, O., N. Y. C. R. R. 


33467. To establish on crushed Poi carloads, 
from Narlo and Maple Grove, O., to Cleveland, O., 
rate of 60c per net ton. Present, 80c per net ton. 


33473. To establish on crushed stone, crushed 
stone screenings and agricultural limestone (not 
ground or pulverized), in bulk, in open top cars, 
carloads, from Narlo, O., to Titusville, Penn., rate 
of 190c per net ton, plus emergency charge. Pres- 
ent, 240c per net ton, plus emergency charge, per 
N, ¥. Code St R, R. Tariff G. F. D. No. 
584-H. Route: Via N. Y. C. & St. L. R. R, 

Dunkirk, NN. 8.98 Ne Yo oC. ROR, 







WESTERN TRUNK LINE DOCKET 
1266-C. Minimum weight: Stone, broken or 
crushed, carloads, from Denver, Colorado Springs, 
Pueblo, Trinidad Colo., and points taking same 


rates, to points in Group 7 (Missouri river), 
Rates—Present and proposed, 25%c per 100 Ib. 
(See Note 3.) In no case shall the minimum 
weight be less than 40,000 Ib. Proposed, 40,000 Ib, 

6979-D. Sand, silica; pumice; ash, volcanic 
(See Note 1), but not less than 60,000 Ib., ex- 
cept where car of less than 60,000 Ib. capacity is 
furnished at carrier’s convenience the marked ca- 
pacity of car will apply, from Reager, Kan., to as, 
shown below. Rates: Present—Calvert, Kan., 
combination. Proposed—From Reager, Kan., to 
Chicago, Ill., 23%c; to Peoria, Ill., 23%c; to St. 
Louis, Mo., Burlington, Ia., 21%c; to St. Paul, 
Minn., Minneapolis, Minn., 23%c. 


ILLINOIS vaeeae ASSOCIATION 
KET 


6908. Sand and gravel, carloads( See Note 1), 
from East Carondelet (river incline), Ill. Rates 
per net ton: 

° Pres. Prop. 
ye Shy || aan eee aera 63 55 
oe | See: | : aan cea secene ee ere 88 80 


5596-A. Stone, as described in B gee: 1 .of 5: 
R. R. Tariff 13321-G, I. C. C. A-10242, from 
Thornton, IIl., to Rockford, Ill. Rates per net ton. 
Present, $1.20; proposed, $1.05. 

6906. Gravel and gravel pit strippings (See 
Note 3), but not less than 40,000 lb., from Mag- 
ner, Ill., to points on I. C. R. R. in Illinois. To 
establish the following rates (in cents per net ton): 


To (Rep.) To (Rep.) 
Waggoner i ip aE ee 
ow REE a Spaulding 
Dunkel ........... ome |e A cscs 
Macon 





6907. Sand and gravel, carloads, from Allison 
Branch, Ill. (rates per net aig” 


To 
(Rep.) Pres. Prop. (Rep. ) Pres. Prop. 
Hillsboro _ ...... * $1.26 ee ae 
Shelbyville...... sg 1.26 Trimble .......... e 98 
mattoon. . =....... oe West Union.... * 98 
Forman .......... * 1.26 Marshall ........ ie 98 
Levings ........ wg 1.26 


*Classification basis. 
SOUTHWESTERN FREIGHT BUREAU 
DOCKET 


25812. Stone, crushed, from Batesville, Ark., to 
Chicago, Ill. To establish a rate of $3.50 per ton 
of 2000 Ib. on crushed stone not including gyp- 
sum rock, carloads (See Note 3), from Bates- 
ville, Ark., to Chicago, Ill. There is a _ pro- 
spective movement of crushed stone from Bates- 
ville to ‘Chicago and shipper requests publication 
of same rate as in effect from southern Arkansas 
points in Item 3950, S. W. L. Tariff 114E. The 
distance from Batesville is less than from the 
southern Arkansas points. 


Proposed I. C. C. Decisions 


24805. Cement. Oklahoma Portland 
Cement Co. vs. K. C. S. et al. and a sub- 
number, Same vs. A. T. & S. F. et al. Dis- 
missal proposed. Rates, cement, Ada, Okla., 
to destinations in Arkansas and Louisiana, 
not unreasonable. 

24928. Portland Cement. Colorado 
Portland Cement Co. vs. A. T. & S. F. 
et al. Rates, portland cement, Portland, 
Colo., to destinations in Kansas, Oklahoma 
and New Mexico, unreasonable and unduly 
prejudicial to the extent they exceed or may 
exceed those made on the basis of Scale IV, 
plus the same basis of differentials to des- 
tinations west of Clayton, N. M., as applied 
on traffic from other points in Colorado, 
Kansas, Oklahoma and Texas. Upon the 
establishment of rates over the Santa Fe’s 
proposed cut-off, based on the joint short- 
line distances, the examiner said, the com- 
mission should permit the rates over joint 
routes to be canceled. 

25026. Cement. Ash Grove Lime and 
Portland Cement Co. of Nebraska vs. C. B. 
& Q. et al. Rates, cement, Louisville, Neb., 
to points in western Minnesota, North and 
South Dakota in extended Scale III terri- 
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tory and-to points in North Dakota in ex- 
tended Scale IV territory, not unreasonable 
but unduly prejudicial to Louisville and 
unduly preferential of Mason City, la., Du- 
luth, Minn.,4Steelton, n., Hanover’. 
Trident, Mont., and Rapid City, S. D. The 
examiner said that the undue prejudice 
should be removed by the establishment of 
rates for the distances from Louisville com- 
puted according to the formula prescribed in 
Oklahoma Portland Cement Co. vs. D. & R. 
G. W., 128 I. C. C. 63, the present revised 
Scale III rates to extended Scale III terri- 
tory in Minnesota, North Dakota and South 
Dakota and the present revised Scale IV to 
extended Scale IV territory in North Da- 
kota, which basis, he said, should be found 
reasonable for the future. Temporary 
fourth section relief, he said, should be 
granted. 


| ORE Decisions 


24394. Crushed Stone. Olive Hill Lime- 
stone Co. vs. B. & O. et al. Rates, crushed 
stone, Atlas, Highland and Limestone, Ky., 
to destinations in West Virginia, unreason- 
able to the extent that they exceeded or may 
exceed, over the shortest route established, 
rates shown in a table, plus 20c, to destina- 
tions on the Ripley and Spencer branches. 
Rates shown in the table -begin with 100c 
for the block between 40 and 60 mi. become 
120c at 100 mi., 140c at 150 mi. and end 
with 160c a ton for 200 mi. Reparation 
awarded. New rates to be effective not 
later than November 3. 

24456. Agricultural Lime. Bone Dry 
Fertilizer Co., Inc., vs. A. C. L. et al. Rates, 
agricultural lime, Berkeley, W. Va., to Vir- 
ginia destinations, unreasonable to the ex- 
tent they exceeded those prescribed in North 
American Cement Corp. vs. A. & R., 153 
I. C. C. 431, 163 I. C. C. 701. Commissioner 
Mahaffie, dissenting, said the complaint 
should have been dismissed. 


25124. Cement. Dewey Portland Ce- 
ment Co. vs. A. T. & S. F. et al. Rates, 
cement, Dewey, Okla., to points in Texas 
are applicable. Certain applicable rates are 
unreasonable and complainant found entitled 
to reparation. Rates charged on shipments 
to Seagraves between February 25, 1930, 
and January 11, 1932, inclusive, on ship- 
ments to Henderson, Petrolia and Welling- 
ton between February 25, 1930, and April 
13, 1932, inclusive, and to Cross Plains be- 
tween February 25, 1930, and May 15, 1932, 
inclusive, were unreasonable to the extent 
that they exceeded 30c to Seagraves, 22c to 
Henderson, 24c to Petrolia, 24.5c to Well- 
ington and 28c to Cross Plains; and that 
the rates charged on the shipments to Byers 
and Stamford on and after February 25, 
1930, were and are unreasonable to the ex- 
tent that they exceeded or exceed 23.5 and 
27c, respectively. The authorized emer- 
gency charge shall be added to the forego- 
ing rates on shipments moving on and after 
January 4, 1932. 

21939. Stone and Gravel. The Inter- 
State Commerce Commission, in a supple- 
mental report by Commissioner Lewis, No. 
21939, sand, gravel and crushed stone from 
Indiana and Illinois points to destinations in 
Illinois, I. and S. No. 3739, crushed stone 
from Missouri to Illinois, and I. and S. No. 
3746, sand and gravel from Missouri to 
Thebes, Ill., has found not justified, with ex- 
ceptions, proposed reduced rates from Cape 
Girardeau and Marquette, Mo., on crushed 
stone, to destinations in Illinois on the 
Missouri-Illinois railroad, and on sand and 
Sravel to Thebes, Ill. Prior findings and 
orders: in the formal complaint case, 181 
I. C. C. 373, with respect to rates on crushed 





Rock Products 


stone, from and to the same points, have 
been modified in part. 

The order issued in “connection with the 
report requires the respovdents to establish 
rates on :the bases indicated in the findings, 
to which the emergency charges authorized 
in the Fifteen Per Cert. Case, 1931, -uuy te 
added, not later than December 6. The find-. 
ings follow: 

“We, find that respondents in I. and S. 
3739 and: 3746 have not justified the pro- 
posed schedules but that they have justified 
from Cape Girardeau and Marquette, Mo., 
joint rates to destinations in Illinois on the 
Missouri-Illinois of 105c as far north as 
Sparta and 120c north of Sparta to and in- 
cluding Hoyleton, and a joint rate on sand 
and gravel of 85c over the St. Louis-San 
Francisco-Chicago and Eastern Illinois route 
to Thebes, Ill. We further find that the 
present joint rates on crushed stone from 
Cape Girardeau and Marquette to Thebes, 
over the St. Louis-San Francisco-Chicago 
and Eastern Illinois route, is, and for the 
future will be, unduly prejudicial to the 
extent that it is less than 85c. To the rates 
herein approved are to be added the present 
authorized emergency charge. The findings 
in the prior report, 181 I. C. C. 373, are 
modified accordingly. 

24599. Cement. Louisville Cement Co. 
vs. C. C. C. and St. L. et al. Dismissed. 
Rates, portland cement, Speeds, Ind., to 
Brixment, N. Y., not unreasonable or unduly 
prejudicial. 

14349. Ground Limestone Relief. The 
commission, in fourth section application 
No. 14349, ground limestone, Falling Spring, 
Va., to the south, by means of supplemental 
fourth section order No. 10595, ground lime- 
stone, Falling Spring to the south, has 
granted relief from the long and short haul 
part of the fourth section in such a way that 
there is no reference in the order to the 
equidistance clause, thereby enabling the car- 
riers to establish or maintain grouping from 
Falling Spring, Va., to all parts of southern 
territory north of the line of the Seaboard 
Air Line from Jacksonville to River Junc- 
tion, Fla., for the considerations stated in 
Rates on Lumber and Other Forest Prod- 
ucts, 165 I. C. C. 561. That is the case in 
which the relation of the equidistance clause 
to group adjustments was considered and 
passed upon in favor of relief for the main- 
tenance of grouping where the relief was not 
granted “because of such circuity” as was 
inherent in the longer lines. 

The Chesapeake and Ohio for itself and 
on behalf of other defendants in Falling 
Spring Lime Co. vs. C. & O., 172 I.C.C. 
783, and carriers parties to Glenn’s Southern 
Rate Basis Tariff, I. C. C. A-725, sought 
authority to establish and maintain rates on 
ground limestone from Barber, Indian Rock, 
Eagle Mountain and Rocky Point, Va., to 
the part of southern classification territory 
hereinbefore described. In fourth section 
order No. 10595, division 5 authorized appli- 
cants having long lines to establish and 
maintain rates the same as the direct lines 
on the basis of the single-and joint-line scales 
prescribed or approved in that case, subject, 
among other conditions, to the equidistance 
provision and to circuity limitations based 
on the so-called 70 and 50% formula. Short 
and weak lines were also given relief and 
authorized to add an arbitrary of 25c a ton 
for their own benefit, to the junction point 
or lowest combination rate. 

At the request of the carriers the com- 
mission reopened the question of the relief 
granted in fourth section order No. 10595 to 
consider this request that it be modified in 
two particulars, first to change the name of 
“Barber” to “Falling Spring” in accordance 
with the fact and to restrict the relief to 


rates ftom Falling Sp ‘ig and, Second, to 
eliminate reference to tlie equidistance clause 
from the order, and to authorize relief in 
conne§yion “with rate groups at destinations 
in the manner authorized by the order of 
May 4, 1931, in the Falling Spring Lime 
case. 

By fourth section order No. 10671, dated 
April 4, 1931, as amended, applicants were 
authorized, according to the report, to estab- 
lish rates on limestone and related commodi- 
ties between points in southern territory con- 
sidered in the southern class rate revision on 
the basis of distance scales substantially the 
same as those prescribed in the Falling 
Spring Lime case. The commission said 
that that relief included rates from all points 
named in the instant application except Fall- 
ing Spring, wherefore this case was limited 
to rates from that one point. 

The commission pointed out that in fourth 
section order No. 10671 compliance with the 
equidistance clause was -not required, while 
in No. 10595 that clause was mentioned as a 
limitation. 

Relief was granted on the two points cov- 
ered by the petition, the rates to be based on 
a minimum of 60,000 Ib., the distances to be 
computed from Falling Spring to base points 
in the destination groups instead of to each 
point in such groups. Changes were also 
made so as to clarify the relief granted to 
short and weak lines by eliminating the 
Gulf, Mobile and Northern, which had been 
accorded special treatment in the southern 
class rate revision. 

Commissioner Farrell, dissenting in part, 
said he dissented from the relief granted for 
the reasons set forth in his dissenting ex- 
pression in Rates on Lumber and Other For- 
est Products, supra. He was joined in that 
dissent by Commissioners McManamy, Lee 
and Tate. 


Approves Increased Cement 
Rates 

HE Southern Pacific Railway has been 

authorized by the Interstate Commerce 
Commission to increase rates on portland 
cement from Monolith, Colton and Crest- 
more, Calif., to Long Beach and Los An- 
geles Harbor on shipments destined beyond 
these ports by water to points on the West 
Coast. 

The rate from Monolith would be in- 
creased from 6.5c. to 8c. a 100 Ib. and that 
of 5.5c. from the other two points to 7c. 


The commission vacated its order which 
had suspended these rates upon concluding 
that the increase was not unreasonable in 
that it fairly aligns these rates with rates 
from competing cement plants in California. 
—Wall Strect Journal (New York). 


Ohio Lime Manufacturers 


Attack Rates 


HE Ohio state corporation commission 

has taken steps to intervene in an attack 
before the Interstate Commerce Commission 
by Ohio lime manufacturers. The state com- 
mission will seek to defend the rates from 
Virginia points. 

The complaint claims that Virginia lime 
in car loadings is given preference over lime 
shipped from Ohio points——Jronton (Ohio) 
Tribune. 
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P an $150,0G) L’me Plant in 
Washington 

ONSTRUCTION of lime kilns on the 

“ Entiat property of the Superior Lime 
and Mining Co. will start in the spring, 
according to J. J. Keegan, who is connected 
with the firm. Announcement of the organi- 
zation and preliminary plans of this com- 
pany was made in the July 4, 1931, issue of 
Rock Propucts. 

The lime company plans the building of a 
$150,000 plant and the manufacture of lime 
as soon as conditions permit. The property 
has 8,000,000 tons of lime rock in sight, 
running 95 to 98% calcium carbonate. 

Mr. Keegan predicted that hydrated lime 
could be produced to sell as low as $15 a ton. 
—Aberdeen (Wash.) World. 


Phosphate in the Tennessee 
District 

EATHER CONDITIONS have im- 

proved recently so that hand miners of 
phosphate have found it less difficult to 
operate in the Tennessee area. Most of the 
lump rock storage which these smaller oper- 
ators had on hand has been absorbed by the 
one furnace consumer now buying. Many of 
these smaller operators have resumed min- 
ing. While prices are still below levels at 
which ordinary wages can be made, there 
are those who are willing to work at pre- 
vailing prices. 

The owners of one of the large ground 
rock plants, with about 1500 acres of prop- 
erty said to contain millions of tons of rock, 
have offered the property for less than $20,- 
000, without finding buyers, it is reported. 


Dedicates Safety Trophy at 
Independence Plant 


EDICATION of its safety trophy, earned 

as a result of operation throughout the 
year of 1931 without an accident, took place 
at the Independence, Kan., plant of the Uni- 
versal Atlas Cement Co. on October 18. 
Several hundred employes and their fami- 
lies, as well as guests representing the vari- 
ous cement mills in eastern Kansas, distin- 
guished citizens of the vicinity and officials 
of the company, participated in the dedica- 
tion. 

Following an address of welcome by 
C. M. Carmen, superintendent of the Inde- 
pendence plant, the trophy was presented by 
A. J. R. Curtis, assistant to the general 
manager of the Portland Cement Associa- 
tion. The trophy was then unveiled by 
daughters of Mr. Carmen and accepted by 
Dave Eifler, chairman of the plant safety 
committee. 

Short addresses were given by R. C. 
Mitchell, mayor of Independence; W. D. 
Ryan, safety commissioner, U. S. Bureau of 
Mines; C. J. Beckman, commissioner of 
lebor, State of Kansas; Gordon C. Huth, 
safety director, Leonard Wesson, assistant 
operating manager, and P. C. Van Zandt, 
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vice-president, Universal Atlas Cement Co. 
These were followed by an address by C. F. 
Larsen, superintendent of safety, Missouri 
Pacific railroad. 

Refreshments were served by the plant 
safety committee following the program. 


Mrs. Roosevelt Might Make a 


Good President 
RS. FRANKLIN D. ROOSEVELT, 
taking the stump upstate for Lieut. 
Gov. Herbert H. Lehman, Democratic nomi- 
nee for governor of New York, defended 
the administrations of her husband and of 
former Gov. Alfred E. Smith against charges 
of extravagance, says an Associated Press 

dispatch to the Chicago Tribune. 

Speaking of economy in government, Mrs. 
Roosevelt said: 

“It is quite true to say that all govern- 
ments are extravagant. Neither the Demo- 
crats nor the Republicans can quite truth- 
fully say they. have been as economical as 
possible.” 

“For instance, the Republican legislature 
last year cut the state budget $21,000,000. 
Practically all of that came out of the ap- 
propriation for the department of public 
works. Eighty per cent. of the money ap- 
propriated to the department of public 
works goes to pay for labor. 

“That $21,000,000 cut meant that thou- 
sands of young engineers, draughtsmen and 
laborers were thrown out of work. The 
governor, the lieutenant governor and the 
head of the department all told the legisla- 
ture that this would happen. But it sounds 
well to cut $21,000,000 out of the budget, so 
they did it. 

“Later on they were obliged to appro- 
priate for public relief not only what they 
had cut out of the budget, but more. Now, 
which would have been better—to pay that 
money out in salaries for labor on public 
works, or to pay it in unemployment relief? 
It wasn’t economy at all, you see, because 
the money had to be spent anyway.” 


Award Damages in Silicosis Suit 


JUDGMENT of $28,000 in favor of 
Lasco Graham, 42, of Pacific, Mo., was 
returned by a jury in Circuit Judge Pearcy’s 
court recently against the Pioneer Silica 
Products Co. as damages for a disease which 
Mr. Graham alleged he contracted while 
employed in minifg sand for the company 
at its Pacific plant. There are 43 similar 
suits against the company pending. 
Testimony was Mr. Graham was suffer- 
ing from silicosis contracted from powdered 
sand in the air at the plant. Physicians 
testified his expectation of life was about ten 
years because of the disease. Mr. Graham 
contended the company was negligible in 
failing to provide respirators and proper 
safeguards of the health of the employes. 
The defense of the company was that it was 
not known the conditions of the plant were 
harmful—St. Louts (Mo.) Globe-Democrat. 
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Foreman’s Safety Conferences 


NEW PUBLICATION, “Foremen’s 

Safety Conferences,” has been issued 
by dc Metropolitan Life Insurance Co. It 
presents one method which is being used 
rather extensively to develop safety interest 
among foremen and others in supervisory 
positions. The report offers suggested pro- 
grams for a series of seven informal con- 
ferences to discuss the several phases of 
safety work. To provoke general discussion, 
a series of nine questions is presented for 
each of the seven conferences, the purpose 
of each question being explained. 

The following subjects are included in the 
program of conferences: The Reasons for 
Safety Work; Using Facts to Prevent Acci- 
dents; Getting the New Employe Started 
Right; Helping “the Accident Prone” Em- 
ploye; Getting the Department Behind the 
Foreman; The Value of Safeguarding 
Equipment; The Effect of Good Housekeep- 
ing on Safety and Operation. 


Buys American Brick Co. 


HE Medfield Brick Co., Medfield, Mass., 

announces it has purchased the property 
of the American Brick Co. The American 
Brick Co. has liquidated, paying all creditors 
in full. 

The Medford company has a capital of 
$40,000. Officers of the company are Fred- 
ric S. Snyder, president; Fredrick A. Harts- 
horn, treasurer, and George D. Dutton, Phil- 
lip R. Allen and Parker E. Monroe, direc- 
tors. C. H. Carmichael is general manager. 

The company will specialize in the manu- 
facture of sand-lime brick and in asphalt 
fillers. It is also interested in new products 
and will consider cooperative development of 
such products, Mr. Carmichael announces. 


Indiana Road School 


HE PROCEEDINGS of the 18th annual 

road school held at Purdue University 
early in 1932 have been published as Exten- 
sion Series No. 28. 

A paper of special interest to rock prod- 
ucts producers read at the meeting, and 
which is given in the proceedings, was “Use 
of Sandstone in Highway Base Course” by 
B. F. English. 

Regarding the use of sandstone in high- 
way base course, Mr. English said, “. . . 
from experience as well as deduction I will 
say that when sandstone is cheaper than 
other materials, by reason of location, it is 
economy to use it.” 


A. A. Sutherland 


UGUSTUS A. SUTHERLAND, 6/, 
co-founder, with his brother, Fred W. 
Sutherland, of the Superior Portland Ce- 
ment Co. of Seattle, Wash., died at his home 
October 19. He retired as treasurer of that 
company in 1925. Mr. Sutherland had been 
ill for the past two years. 
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Many Accidents in Rock Prod- 
ucts Industry Again Reported 


A” WAS NOTED in the August 27.3 i sue 
of Rock Propucts, there has bee an 
unusually large number of accidents reported 
in the industry in recent weeks. The rate 
seems to have become even greater since 
then. Accidents have occurred which are not 
reported. Those which are reported demon- 
strate the fact that many of these accidents 
could be prevented by greater care. With 
indications that operations will extend well 
into the fall and winter, when hazards tend 
to increase, every member of the industry 
should be alert to the importance of safety 
first measures. The following are among 
those accidents recently reported: 

At Allison, Ia., Lloyd Marker, driving a 
gravel truck, started across a railroad track 
in front of a slow-moving freight. The 
truck was hit and Mr. Marker later died of 
injuries received in the accident. 

Harlin Ahlefeld, Bucyrus, Ohio, a crane 
operator, was operating the clutch of his 
crane when his foot slipped and he fell into’ 
the engine of his machine. He _ suffered 
numerous bruises, burris, and Jacerations and 
lost several days work. : 

James and William® Hunt, ‘negroes, were 
seriously injured while working at a rock 
quarry near Independence;* Mo,..A rock 
slide caught and buried ,them?“Phey were 
extricated by fellow workers. The extent 
of their injuries has not been determined. 


August Begemaun, Hartsburg, Mo., was 
injured recently in a premature explosion of 
dynamite which blew particles of rock into 
his face and chest. His father had been in- 
jured in a similar accident some months be- 
fore. 

At Chicago, Ill, Harry Evans, engineer 
on a sandsucker, was fatally injured when he 
was lowering the anchor by means of a hand 
winch. The handle spun around and struck 
him in the head. 

J. Clayton Brubaker, Lancaster, Penn., 
was fatally injured in the crusher building 
of a quarry near there in August. He was 
found with his skull fractured and it is be- 
lieved that he had been hit by a chain at- 
tached to a revolving wheel. 

At Yakima, Wash., Albert Mack and 
James H. Drummond were seriously injured 
by collapse of a bunker at the plant of the 
Commercial Sand and Gravel Co. This was 
the first casualty of the year at the plant. 

John Kelner, an employe of the Ohio state 
highway department, was killed at a rock 
quarry near Celina on August 29. He was 
standing by the side of his truck when the 
shovel, which was loading his truck, dis- 
charged its load on him. He was completely 
buried and it was thought he was killed 
instant], 

At a quarry near Lima, Ohio, Harold 
Ashby was struck by the bar of an air drill, 
tracturing two ribs. 

William Lindley, Union City, Ohio, while 
Working in a gravel pit was caught in a slide 
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after igniting a charge of dynamite. He was 
unable to escape and was caught in the ex- 
plosion. _He will lose consid*rable time, it is 
reported, beside suffering from shock and 
injuries. 

While riding in a truck of a producer near 
Pit: urgh, Penn., recently four men were 
killed and a number injured when the truck 
slipped down an embankment and overturned. 


Cement Plant Completes Six 
Years Without Accident 


HE IOLA, Kan., plant of the Lehigh 

Portland Cement Co. has just completed 
a six year no-accident record, in which no 
employe has sustained a fatal, partial dis- 
ability or even a lost-time injury, the 
National Safety Council has announced. 

No cement plant 
on the American con- 
tinent has previously 
succeeded in reach- 
ing this record. It 
covers operations at 
the limestone quarry 
as well as in the mill. 

“The manufacture 
of cement has always 
had its share of haz- 
ards,” said W, H. 
Cameron, managing 
director of the Coun- 
cil, “yet for more 
than four years the cement industry as a 
whole has led all others reporting to the 
Council in low accident frequency. The six 
year record at lola offers a new safety mark 
at which American industry can shoot and 
proves once again that industrial accidents 
can be controlled when men make up their 
minds to do the job.” 


C. A. Swiggett 


C. A. Swiggett, superintendent of the plant 
and chairman of the safety committee, has 
been swamped with congratulatory telegrams 
and messages from leaders of the cement 
industry throughout the country. The rec- 
ord, which was established September 9, is 
still continuing and strengthens the prestige 
of the cement business as “America’s Safest 
Industry.” 


Orders Restrictive Leases and 
Agreements Cancelled 


CONSENT DECREE has been entered 

in the Nebraska State Supreme Court 
sustaining the claim of the state’s attorney 
general that the Lyman-Richey Sand and 
Gravel Co. of Omaha, which has been in 
control of 90% of the sand and gravel busi- 
ness in the state, is a monopoly. The court 
has ordered that it terminate all leases and 
agreements that have clauses which are re- 
strictive in character and intended to limit 
or suppress competition and to divest itself 
within six months of interests in competing 
companies—Wall Street Journal (New 
York). 
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Martinsburg: Quarry Wins™ 
Crushed Stone Safety 
Contest 


MID STRONG COMPETITION from 

other members of the National Crushed 
Stone Association, the Martinsburg, W. Va., 
Quarry 5 and 6 of the North American Ce- 
ment Corp. won the Explosives Engineer 
award for its 1931 safety record, it is an- 
nounced by J. R. Boyd, secretary of the 
association. 

Sixteen of the many member quarries tak- 
ing part in the contest worked the entire 
year without a lost-time accident. The Mar- 
tinsburg quarry wins the bronze plaque by 
operating 115,403 man-hours without a lost- 
time accident. 

The other 15 quarries, all of which re- 
ceived honorable mention, worked fewer 
man-hours. All companies receiving honor- 
able mention are awarded parchment repro- 
ductions of the plaque by the Explosives 
Engineer and the association officers. 


The results of the annual contest are de- 
termined by U. S. Bureau of Mines, in that 
all members of this safety movement must 
be enrolled in the National Safety Competi- 
tion, which is conducted by the Bureau of 
Mines for the famous “Sentinels of Safety” 
trophies. Those quarries winning honorable 
mention in the 1931 contest were as follows: 

Rock Hill traprock quarry, Quakertown, 


Penn., operated by the General Crushed 
Stone Co. Quarry worked 112,819 man- 
hours. 


Hillsville crushed limestone quarry, Hills- 
ville, Penn., operated by the Union Lime- 
stone Co. Quarry worked 99,622 man-hours. 

Columbia No. 3 limestone mine, Valmeyer, 
Ill., operated by the Columbia Quarry Co. 
Worked 97,788 man-hours. 

Birdsboro crushed-stone quarry, Birdsboro, 
Penn., operated by the John T. Dyer Quarry 
Co. Worked 91,209 man-hours. 

Akron limestone quarry, Akron, N. Y., 
operated by the General Crushed Stone Co. 
Worked 89,764 man-hours. 

Rock-Cut limestone quarry, Syracuse, 
N. Y., operated by the General Crushed 
Stone Co. Quarry worked 84,004 man-hours. 

Security limestone quarry, Security, Md., 
operated by the North American Cement 
Corp. Quarry worked 80,011 man-hours. 

Middlefield traprock quarry, Wallingford, 
Conn., operated by the Connecticut Quarries 
Co., Inc. Quarry worked 78,123 man-hours. 

Knippa No. 4 traprock quarry, Knippa, 
Texas, operated by the Southwest Stone Co. 
Quarry worked 67,816 man-hours. 

Gasport dolomite quarry, Gasport, N. Y., 
operated by the Wickwire Spencer Steel Co. 
Quarry worked 63,340 man-hours. 

Speed Mill cement quarry, Speed, Ind., 
operated -by the Louisville Cement Corp. 
Quarry worked 57,366 man-hours. 

Hendlers quartzite quarry, Wilkes-Barre, 


Penn., operated by the General Crushed 
— Co. Quarry worked 45,045 man- 
ours. 


Duluth traprock quarry, Duluth, Minn., 
operated by the Duluth Crushed Stone Co. 
Quarry worked 42,078 man-hours. 

Rocky Hill traprock quarry, Rocky Hill, 
Conn., operated by the Connecticut Quarries 
Co., Inc. Quarry worked 33,521 man-hours; 


Mt. Carmel traprock quarry, Mt. Carmel! 
Conn., operated by the Connecticut Quarries 
Quarry worked 17,224 man-hours. 


Co., Inc, 
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A Successful New Concrete Product— 


**Miadestone” 
By Miles N. Clair 


Vice-President, The Thompson and Lichtner Co., Inc., Boston, Mass. 


EVERAL YEARS AGO an organiza- 

tion, composed of men with years of 
experience in the manufacture of cast stone, 
was formed in Boston, Mass., to make a 
superior concrete building unit, and the re- 
sult is today the “‘Madestone” products. 
“Madestone” products include solid and hol- 
low units for exterior and interior facing 
and partitions made with light weight ag- 
gregate or combinations of aggregates if 
necessary for architectural treatment. 

“Madestone” is manufactured under un- 
‘usually carefully controlled conditions so as 
to insure uniformity of product and low 
costs. The quantities of cement, aggregates, 
color and water are measured under the di- 
rect supervision of a foreman. The mortar 
is mixed a definite period and discharged 
into buggies for distribution to the molds. 
Both wooden and steel molds are used and 
the mortar is compacted by special vibration 
methods developed after many months of 
study and experimentation. The usual meth- 
ods of placing and compacting mortar for 
cast units result in considerable porosity and 
Such porosity is particularly 


surface voids. 





Structure faced with “‘Madestone”’ on interior 


objectionable where units with finished faces 
are required. The methods developed for 
placing the mortar practically eliminated 
this trouble. 

After the units have been made the forms 
are covered with Sisalkraft paper and kept 
at a temperature not less than 70 deg. F. 
for 20 hours and then the forms removed. 
The units are placed on hand-lift trucks and 
moved to the storage section, where they are 
kept moist and at 70 deg. F. for seven days. 
The faces of the “Madestone” units are then 


“Madestone” in plant yard ready for shipment and protected by paper 


ground to remove the thin surface film of 
cement and to correct any lack of trueness 
of dimensions. If any voids show up, the 
stones are moved to the filling department. 
When the surface voids have been filled the 
surfaces to be finished are treated on either 
a rubbing bed, under a carborundum wheel, 
by hand-honing, or by other methods simi- 
lar to those used for finishing natural stone 
according to the finish desired. As much 
of the product is laid with %-in. joints, only 
a few hundredths of an inch tolerance in 
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dimensions is allowed. It is possible to meet 
such requirements economically by the use 
of very accurately made steel forms and 
careful finishing work. 


Time Studies for Cost Economies 


The operations in the manufacture of 
“Madestone” units have been subjected to 
very careful time studies in order to arrive 
at the lowest possible costs. Quality at the 
same time is maintained not only by careful 
company inspection, but also by certification 
by an outside organization which inspects 
and makes tests of all shipments before they 
are released. 


The trade employed to set the “Made- 
stone” units depends on the type of unit. 
Marble setters have been utilized for setting 
l-in. thick “Madestone” furring and stone 
masons and bricklayers for 4-in. ‘“Made- 
stone” partition units. 


“Madestone” partition and wall furring 
units have recently been used in three new 
structures for the Department of Mental 
Diseases of the State of Massachusetts, lo- 
cated respectively at Waverly, Monson and 
Wrentham. The architect for these struc- 
tures is Clarence P. Hoyt, 6 Park street, 
Boston, Mass. 

There were 66,000 sq. ft. of wall surface 
of “Madestone,” honed finish, furnished for 
the above jobs, of which 25% was 1-in. 
thick for the inside facing of the load- 
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Views showing use of “Madestone” for interior facing and partitions 


bearing exterior walls, 25% was 4-in. thick 
with one finished face to be used in parti- 
tions where heat and vent ducts were re- 
quired and 50% 4-in. thick with two finished 
faces for other partitions. 


use 


C-/ 








cations called for %-in. beds and joints, and 
because of this a mortar groove was cast in 
the 4-in. ‘““Madestone” for a proper bond. 
The course heights were 11 in. and the 
average lengths were 1 ft. 10 in, thus 


Mixing section of Allston plant of Madestone Products Association 


The 1-in. material was applied directly to 
the masonry walls with %-in. cement-lime 
mortar between the back of the “Made- 
stone” and the masonry wall. The specifi- 


allowing the architect to express his best 
thought in regard to the interior finish. 
Shop drawings were made by the Made- 
stone Associates and were approved by the 





Additional views of interior facing and partitions of ‘‘Madestone’”’ 








“‘Madestone”’ compared with ordinary 
concrete block 


architect before the manufacturing of “Made- 
stone” was started. This gave the architect 
full control of the appearance of the fin- 
ished walls. All lintels, whether 1 in. or 
4 in. thick, were made in one piece, properly 
reinforced, and all other specials, such as 
miter corners, were given a 4-in. return. 
The result is a very pleasing interior finish 
of stone-like appearance of a warm golden 
buff color of various shades that blend into 
one and another. 

The advantages of the use of the “Made- 
stone” unit, which include adaptability to 
architectural treatment, light weight, low 
cost of erection, high fire resistance, good 
acoustical properties and low maintenance 
cost, have given it such favor locally that 
consideration is being given to financing for 
the erection of a new plant laid out for the 
most efficient manufacture of this product. 

C. G. Sherman is manager of the Made- 
stone Products Associates and the engineer- 
ing division of The Thompson and Licht- 
ner Co., Inc., of Boston, acts as consulting 
and certifying engineers. 


A. C. I. Nominating Committee 
Reports 


HE NOMINATING COMMITTEE of 

the American Concrete Institute reports 
the following unanimous nominations for 
offices to become vacant at the convention 
to be held in Chicago, February 21-24: 
President, S. C. Hollister, term 1 year; 
vice-president, P. H. Bates, term 2 years; 
treasurer, Harvey Whipple, term 1 year; 
director, 3rd district, J. C. Pearson, term 2 
years; director, 4th district, John J. Earley, 
term 2 years; and director, 5th district, 
F, R. McMillan, term 2 years. 


To Feature Electricity in 
Industry 


SECTION of the General Electric Re- 

search laboratory in Schenectady, N. Y., 
the “House of Magic,” will be one of the 
features of the company’s exhibit at the 
Century of Progress to be held in Chicago 
in 1933. The application of electricity to in- 
dustrial uses and transportation will also be 
featured. It is expected the company will 
occupy the largest space of any exhibitor. 
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A New Industry—Manufacture 
of Sound-Absorbing 
Materials 


N the U. S. Bureau of Standards files 

there is to be found the record of the 
development of a new industry. This of it- | 
self is noteworthy, but additional interest 
attaches to this case from the fact that fully 
three-quarters of this development has oc- 
curred during the business depression of the 
last three years. This is the manufacture of 
sound-absorbing materials for use in correct- 
ing the acoustic quality of auditoriums. 

Though the underlying principles of archi- 
tectural acoustics have been known for 
nearly 40 years, the subject attracted but 
little attention from those who should have 
been interested until the introduction of talk- 
ing pictures. It was then found that many 
theaters which had been built for silent pic- 
tures were acoustically almost useless. This ,. 


discovery stimulated the study of means fot” 


correcting the difficulty and directed atten- 
tion to such sound-absorbing materials as 
were then available. 


These materials were limited in number, 
and some of them were serious fire risks. 
Development of new materials to meet the 
demand brought requests for service in the 
measurement of their sound absorption. 

In 1928 the facilities for this work were 
limited to two laboratories, both in the state 
of Illinois. In the fall of 1928 the Bureau 
of Standards completed a reverberation room 
for making such tests and placed it in serv- 
ice. During the remainder of that year its 
facilities were used by two manufacturers. 

In 1929 seven different firms sent mate- 
rial for measurement, and this number was 
increased to 18 in 1930 and 23 in 1931, in 
which year the total number of samples 
measured was 97. For the first half of 1932 
the demand for service of this character has 
been considerably in excess of the 1931 rate. 

Another measure of the extent to which 
the bureau has been connected with this new 
manufacturing development is found in the 
increasing correspondence on the subject. So 
frequent became letters of inquiry regarding 
acoustic materials that early in 1930 it be- 
came necessary to issue a “letter circular” 
on the subject. The first edition of this cir- 
cular in March, 1930, listed 11 materials 
which the bureau had measured up to that 
time. Seven editions of this “letter circular” 
have been called for, each edition listing an 
increasing number of materials. The latest 
edition, of April, 1932, lists 37 different ma- 
terials, with varieties of each, totaling 87. 

In addition to furnishing this service, the 
bureau has been called upon by architects 
for advice regarding the preliminary calcu- 
lation of the acoustic quality of a proposed 
auditorium. It has become an established 
rule of the government architects to submit 
to the bureau all plans for new federal court 
rooms throughout the country for suggestion 
and criticism in this respect—Technical 
News Bulletin, U. S. Bureau of Standards. 
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Protection Asked Against 
Dumping of Cement 

NDERSELLING by British cement jn- 

terests “has taken away every dealer that 
we had in greater Newark, which was our 
important market,’ John H. Ackerman of 
the Lawrence Portland Cement Co. testified 
at a hearing October 21 before the United 
States Commissioner of Customs on a charge 
that British producers are dumping their 
product on the American market. Of more 
than 30 representatives of American cement 
manufacturers present at the hearing, nine 
others said they had experienced the same 
loss. Today there are only two dealers in 
Newark who handle American-made cement, 
and these are under contract. Price differ- 
ential was given as the cause of this condi- 
tion. Now the New York market is threat- 
ened by this same competition. Such was 
the evidence presented in support of the 
plea that the Treasury Department issue an 
order of suspected dumping at once and to 
delay an order of dumping “only so long as 
it takes to make the required investigation 
at high speed.” 

Much of this dumping has -resulted since 
the gold standard was abandoned by Eng- 
land. Sales are being made on a basis that 
nets English mills 40c. per bbl. at their 
plants, while these same plants are offering 
their cement at $1.16 per bbl. in and around 
London, Albert Barnes, attorney for the 
American interests, asserted as evidence for 
his claim that this practice was “pure, un- 
adulterated dumping.” 

Cost of production of American cement 
was presented, the cost per barrel of labor 
alone being shown as 37c. If American 
plants are to reopen and reemploy necessary 
labor for production, some action by the 
government is necessary to correct these 
conditions, and immediate steps to provide 
this protection was urged.’ 


To Meet in Chicago 


HE 29th annual convention of the Amer- 

ican Concrete Institute is to be held in 
Chicago, Ill., February 21-24. The program 
provides one morning and one afternoon 
during which those in attendance may visit 
points of interest. 

The program has not been completed as 
yet. More than 40 program items are on 
the program schedule, with vibrated con- 
crete being scheduled for special considera- 
tion. 


Erratum 


an article on page 40 of the August 27 
issue of Rock Propucts, describing the 
batching plant of the Steckel Sand Co. 
Easton, Penn., the aggregate storage bin 
was stated to be a 3-compartment 150-ton 
Blaw-Knox bin. 


We are informed that this was in error in 
that this is a Beaumont bin. 
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Medusa Introduces New Type of 
Cement for Macadam Birder 


HE MEDUSA PORTLAND CEMENT 

CO., Cleveland, Ohio, is going to make 
a bid with a new product for the market in 
so-called secondary road construction, as 
well as resurfacing jobs, now constituting a 
large part of the asphalt and tar products 
highway markets. The new product is a 
combination of bituminous substances and 
portland cement. It is used as a binder in 
macadam type roads. 


Dr. Albert Sommer, formerly a research 
chemist for the Texas Co., some years ago 
introduced a surfacing for worn macadam 
pavements in Germany and applied this sur- 
facing to many miles of roads. While en- 





New type road constructed at Toledo, 
Ohio, plant of Medusa Portland Ce- 
ment Co. 


gaged in this work he recognized the need 
of a hard-wearing surface that could be con- 
structed economically and which would re- 
quire a minimum of maintenance. 


This resulted in the development of a 
binder combination of bituminous substances 
and cement. Dr. Sommer then secured a 
number of cement companies to produce the 
material on the continent, and approximately 
200 miles of roads have been treated in this 
manner in the past two years. Most of this 
mileage has been in short stretches of one 
to two miles, and a wide variety of condi- 
tions are included in these installations. It 
is reported that in the two years of service 
these roads have uniformly given splendid 
results. This surface is laid without expan- 
sion joints and it is said that no cracks have 
developed when placed as recommended. 

Dr. Sommer came to the United States in 
October, 1931, and discussed his development 
with the Medusa Portland Cement Co. As 
a result the company produced some of the 
material in November and laid a half mile 
Stretch in the yard of its plant at York, 
Penn. 

Immediately after the roller was off the 
Toad, trafic was put on, to the extent of 


3- and 5-ton trucks which were hauling ce- 
ment from the plant. This road went through 
the winter 1931-1932 with no indications of 
cracks or any deterioration or ravelling of 
any kind. The section of the road that was 
put over the railroad cross-over has been 
subjected to vibration caused by locomotives 
and freight cars that daily pass over this, 
yet the road is said to be as good as the day 
it was put in. 

In the spring of 1932, in order to further 
carry on investigations, the Medusa Portland 
Cement Co. sent a representative to Ger- 
many to look over the roads that had been 
constructed in that country. His report 
states that everything claimed for these 
roads was true. 


Shortly after his trip the Medusa com- 
pany constructed a road at its plant at 
Toledo, Ohio, about a half mile in length. 
This road took traffic immediately after the 
rolling was finished and is said to be hold- 
ing up perfectly. 

As a result of its investigations the 
Medusa Portland Cement Co. has taken over 
the rights to manufacture the material in 
this country and has organized for that pur- 
pose a subsidiary company, known as the 
T. R. C. Corp. (Temperature Resisting Ce- 
ment Corp.). This subsidiary company has 
licensed the Medusa company to make this 
product and is ready to license other manu- 
facturers. 

Necessary equipment to produce the mate- 
rial has been installed at a number of the 
Medusa plants and experimental sections of 
the surfacing are now being placed. At 
Great Barrington, Mass., a stretch of 1000 
ft. has been put down as a 2%4-in. covering 
over some old concrete. There is now being 
constructed at Chicopee, Mass., 2000 ft. of 
20-ft. road covering an old gravel road. A 





The line shows where old concrete 
highway stops and new road begins 





The half dollar shows the size of the 
stones 


stretch of 150 to 200 ft. will soon be finished 
on a 40-ft. section of concrete west of Provi- 
dence, R. I., on the Boston Post road. About 
1% mi. will be constructed near Cedarburg, 
Wis. 

Both street and highway officials have 
shown considerable interest in this new de- 
velopment when it has been described to 
them. With the properties claimed for it 
the material may prove of value to the ce- 
ment industry in winning an increased por- 
tion of the road building dollar, both for 
resurfacing of concrete and for other types 
of roads. 


Finds Many Possibilities for 
Glass of Slag 


LREADY SUCCESSFUL in making 

glass from blast furnace slag, Dr. C. A. 
Basore, professor of chemistry at Alabama 
Polytechnic Institute, is conducting further 
experiments. Dr. Basore’s present endeav- 
ors are directed toward perfection of the re- 
sults already obtained. 

From the slag of the Birmingham steel 
industry Mr. Basore has made a transparent 
aluminum glass, a black opaque glass, and a 
type of glass which without additional treat- 
ment naturally obstructs the vision. 

Each type is of high quality and may be 
produced much cheaper than glass now on 
the market, Dr. Basore says. 

The appearance of the black opaque glass 
made from slag suggests use for tiles, floors, 
plasters and various decorative purposes. 

Since the manganese dioxide is required 
to give the black color, as is now required 
in ordinary glass, Dr. Basore believes the 
slag glass could be manufactured at con- 
siderably less than present costs. 

The transparent aluminum glass made 
from slag has a tensile strength far above 
that of ordinary glass, and it has shown a 
high resistance to corrosion. 

Dr. Basore has also succeeded in making 
a glass from slag which greatly diffuses 
light—New York (N.Y.) World-Telegram. 
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A New Cement Kiln Refractory 


By C. H. Sonntag 


Plant Manager, Lawrence Portlaid Cement Co., Thomaston, Me. 


HE SELECTION of a 6 satisfactory 

lining for the hot zone of rotary cement 
kilns is a matter that is becoming of increas- 
ing importance. Our ideas of what makes 
a suitable kiln refractory are a heritage of 
the past 35 years of rotary kiln practice. 
When this type of kiln was first taken up 
the thought that was apparently uppermost 
as to its lining seems to have been that it 
should resist the temperatures involved and 
protect the steel shell, but the conditions 
under which it should do this were not con- 
sidered to be essentially different from those 
obtaining in any other high-temperature fur- 
nace. 

To a certain extent this position was justi- 
fied. Specifications for cement, and process 
requirements for making that kind of ce- 
ment, were more liberal than they are now. 
Many of the raw materials used in the early 
days of rotary kiln practice were more easily 
clinkered than those of today. There was 
not the constant urge to keep the lime as 
high as possible consistent with soundness, 
and consequently its percentage was rela- 
tively low in many older cements. High 
strength, and especially high early strength, 
was not called for. Many operators believed 
in the “long, lazy flame.” It followed that 
burning temperatures were lower, and the 
hot zone refractories benefited thereby. 

Now all these conditions are changing, 
and will probably continue to change -for 
some time to come. High early strength, 
with its concomitants, high lime content and 
thorough burning, is in demand. It is in- 
evitable that hot zone refractories should 
give shorter life under this more severe 
punishment, and the search for better lining 
material, once more or less academic, has 
become very active by both cement and re- 
fractory makers. 


Special Conditions in Cement Kilns 

A rotary cement kiln lined with ordinary 
fire-brick differs from most other industrial 
furnaces. In the latter the slag, if formed at 
all, is usually of an acidic or siliceous nature. 
(The manufacture of steel by the basic 
process is one of the exceptions to this.) 
While there is a certain amount of fluxing 
away of the lining, there is no very great 
tendency for chemical action between slag 
and brick, because they are more or less of 
the same nature, since high-grade fire-brick, 
even when approaching kaolin in analysis, 
may be considered to be chemically acid at 
a sufficiently high temperature. 

In direct contrast to this, in the cement 
kiln we have been heating cement clinker, 
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a highly basic substance, in contact - ‘th an 
acid refractory. The temperature ix. a kiln 
is not high enough to melt either the clinker 
or the brick if taken alone, but when they 
are in contact at this temperature a new 
condition is brought about in which the fusi- 
bility of the separate substances is not the 
most important circumstance to be consid- 
ered. Although neither brick nor clinker is 
actually melted, the temperature is high 
enough to permit chemical combination of 
the silica and alumina, acting as acids, and 
the lime acting as a base, through the sur- 
faces in contact. The result is the formation 
of silicates and aluminates of more or less 
indefinite and unknown composition which 
have much lower fusing points than either 
the clinker or brick. This layer of low 
melting point forms on the inner surface of 
the brick when the first raw material or 
clinker touches it after the kiln has reached 
its working temperature. This layer, formed 
by true chemical action, might, under con- 
ditions to be explained presently, be able to 
hold a protective coating, but another phe- 
nomenon, more physical than chemical in its 
nature, is of equal or greater importance in 
the formation of a coating. 


Eutectic Formation 

It is a well-established fact that when two 
substances are heated together until melting 
begins, a mixture is formed that in most 
cases has a lower fusing point than either 
constituent when heated alone. This new 
substance of low melting point is called a 
eutectic. It is not necessarily a true chem- 
ical compound, and when formed by heating 
several substances together its nature might 
be rather hard to define, but its formation 
plays a very important part in the behavior 
of refractories when in contact with slags at 
high temperatures. Cement clinker may be 
considered to be a very basic slag. 

Obviously in the operation of a. cement 
kiln we are creating an almost ideal condi- 
tion for the formation of a eutectic. Good 


fire-brick consists essentially of silica and 


alumina, both chemically acid at high tem- 
peratures. Clinker contains over 60% of 
lime, which is a powerful base at any tem- 
perature and is even more so when white 
hot. It is inevitable that a layer of rela- 
tively easily fusible eutectic should form 
between the brick and clinker, and it actually 
does form, as may easily be seen by inspec- 
tion of the hot zone of a kiln that has been 
shut down with the coating in place. This 
eutectic acts much like glue in holding a 
layer of clinker on the brick so that direct 
scouring action is prevented. 


Effect of Radiation 


It is in order to ask why, if this easily 
fusible layer is present, the clinker that 
sticks to it does not fall off or “slip” and 
leave the brick exposed. The answer is 
found in the conduction of heat outward to 
the kiln shell and radiation from its surface. 

Most mixtures containing silica have no 
sharp melting point, but pass through a 
syrupy or pasty stage between solid and 
liquid. When a new lining is brought to 
clinkering temperature, conduction of heat 
through the lining and shell begins, and the 
temperature of the inner surface of the lin- 
ing is the resultant of the heat received by 
it from the flame and the heat passed out 
by conduction through the brick and shell 
and radiated into the air. 


Formation of Coating 

When the first calcined raw material comes 
down on to the white-hot surface of the 
brick the eutectic just spoken of is formed, 
and for a while is in a pasty condition. The 
operator so regulates the temperature that 
the eutectic shall not become too fluid, and 
more calcined raw material or clinker ad- 
heres to it. Now just as soon as a layer or 
coating of clinker is formed the eutectic is 
protected from the direct action of the flame, 
and so does not receive so much heat. But 
outward conduction and radiation continue, 
so that the eutectic cools down somewhat 
and becomes solid. It will remain so and 
hold its coating unless the temperature of 
the kiln is raised to such a point that it again 
becomes more or less soft and pasty, when 
the coating will -fall off or “slip,” and the 
process of building it up must be gone 
through again. If a new coating is not 
promptly formed the brick will be rapidly 
worn away by abrasion and scour. 

This is briefly the mechanism of the for- 
mation of the protective coating in the clink- 
ering zone of a cement kiln, and it is plain 
that the outward flow of heat through the 
brick and shell play an important part in the 
preservation ofthe brick. This has also 
been proved in other ways. 


(a) In recent years many kilns, and espe- 
cially the larger ones, have been fitted with 
linings 9-in. thick. It has been a frequent 
experience that a permanent coating could 
not be built up on such a lining until 3 or 4 
in. of the brick had been worn away, and 
this usually happens within a few days after 
starting up on a new lining. It is apparent 
that conduction of heat through the thick 
brick is not rapid enough to cool down the 
layer of eutectic so that it can hold a coating. 


(b) It has been proposed to conserve 
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heat in the kiln by putting a heat-insulating 
layer between the brick and the shell, with 
the idea of cutting down the loss by radia- 
tion. Theoretically the greatest saving could 
be made by insulating the clinkering zone, 
for here the temperature is highest and radia- 
tion greatest. Most of these installations 
have given trouble through their very ef- 
fectiveness, for radiation was cut down to 
such an extent that the eutectic became so 
hot and fluid that it could not hold a pro- 
tective coating, and the bare brick were 
rapidly worn away by the fluxing and abra- 
sive action of the clinker. 

(c) Years ago in the days of small kilns 
it was felt by some that there should be a 
3-in. layer of inferior brick next to the shell, 
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ORIGINAL REFRACTORY FACE 
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Fig. 1. Eutectic shown by section A B 


this layer being in turn lined with 6-in. of 
high-grade brick on which the burning was 
supposed to be done. Very frequently the 
6-in. brick would burn out in a week or two, 
and operation would continue for a long 
time on the 3-in. layer. Here conduction 
through the thin lining was effective enough 
to permit a coating to build up on brick that 
were not supposed to be good enough for the 
purpose. 

A cross-section of a properly coated kiln 
lining is shown in Fig. 1, in which the area 
AB includes the eutectic that has been 
spoken of. Its distance from the steel shell 
and the depth of the area AB depends on 
how much of the orignal thickness of the 
brick is left and on the kind of brick of which 
the lining is made. Fig. 2 is an attempt to 
show the temperature gradient between the 
inner surface of the coating and the atmos- 
phere surrounding the shell. The tempera- 
tures shown are approximate only, since they 
are affected by the thickness of the coating 
and lining and the nature of the exposure of 
the outside of the shell. The kiln may be 
in a tight building in which the air tem- 
perature may become relatively high, or it 
may have no covering at all, and be subject 
to rain and wind, both of which are quite 
effective as cooling agents. 

Under the older kiln practice it was com- 
mon to blow coal dust into the kiln with just 
tnough air to act as a conveyor, and only 
around 20% of the air needed for combus- 
tion was introduced in this way. The rest 
Was drawn in around the hood and up 
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through the clinker chute by the draft of 
the kiln. The resulting flame was long and 
not very hot in any one placg, ,and in conse- 
quence long service could be had from the 
hot zone lining. 

With the demand for more thorough vitri- 
fication this state of affairs is changing. In 
many modern mills 40 to 50% of the re- 
quired aiv is blown in with the coal, and the 
size of t. > injection pipes is so chosen that 
combustion is rapid and complete, and the 
temperature is highest within a few feet of 
the discharge end of the kiln. As a result 
in some plants even the highest types of fire- 
clay brick have been practically ruled out of 
the picture because of their short life, and 
runs of not over two months are not un- 
common in some mills with refractories cost- 
ing over twice as much. 






Theoretical Linings 

From a theoretical standpoint the lining 
of the hot zone of a cement kiln should be 
basic instead of acid, for there would be 
little or no tendency toward chemical action 
between clinker and brick, and the eutectic, 
if formed, should have a higher melting 
point. 

If other considerations could be cast aside 
the lining should of course be made of 
clinker, since it would be of the same com- 
position as the material passing through the 
kiln, and so there would be no chemical 
action between them. Quite a number of 
years ago liner blocks were made by a few 
cement companies from a mixture of clinker 
and cement, and for a time they were said 
to give good service, but their use has de- 
creased as time has passed, so that it may be 
safely said that they did not in the long run 
give a good account of themselves. 

Since a lining made of clinker is not prac- 
tical, the next logical choice would be one 
made of lime, as it is not too greatly dif- 
ferent in composition from the clinker that 
would be heated in contact with it. It seems 
to be unfortunately true, however, that no 
means is known whereby lime can be made 
into a stable brick, and the same thing can 
be said of its near relative dolomite, though 
the latter is used as a rammed lining in cer- 
tain types of metallurgical furnaces. 

Alumina is another substance that theo- 
retically, at least, holds out hope of making 
a better kiln lining than fire-clay. Chem- 
ically it may be either acid or basic, accord- 
ing to circumstances. In the presence of 
silica in large quantities it acts as a base, 
and becomes a constituent of a few simple 
silicates and many complex ones that involve 
other elements. In the presence of much 
lime it behaves as an acid, forming alumi- 
nates. Alumina as a kiln refractory is 
usually marketed in the form of bricks con- 
taining about 70% of the pure compound. 
These bricks or blocks are in use by many 
cement mills today because their longer life 
as compared to first quality fire-clay brick 
justifies their higher cost. 

Still another material that has for a long 





49 


time been considered in thi coraes.on ‘s 
magnesia. Unlike lime and dolomite, it cin 
be mede into blots that will not disintegre > 
in storage. It is a powerful base, and so 
will not react with the lime in the clinker. 
In fact, its basicity raised the question as to 


“whether it could be made to take and retain 


a coating, and this was not settled until 
recently. 


Very little published matter on the use of 
magnesia lining in cement kilns has come to 
the writer’s attention. It is barely men- 
tioned by Eckel and by Meade in their books 
on the manufacture of cement. Neither 
speaks of it as holding out any promise of 
successful use. It is a matter of more or 
less common gossip among cement men that . 
four or five attempts to use magnesia lining 
have been made in the past, and each has 
resulted in failure brought about by disin- 
tegration of the brick. 


Commercial Considerations 
Any hot zone lining that is to receive 
serious consideration must be commercially 
available in sufficient quantity at a price that 
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Fig. 2. Heat gradient from inside of 
coating to outside of shell 


warrants its use when all the factors in- 
volved in its application are taken into ac- 
count. In view of what will be said later, it 
appears that there are now three refractories 
that are to be thought of when lining a ce- 
ment kiln: fire-clay brick, high alumina 
brick and magnesia brick. Choice depends 
on conditions of operation, meaning by this 
whether clinkering is at a very high or more 
moderate temperature, and whether the flame 
is short and intense or longer and milder. 
Selection “of a higher grade and more ex- 
pensive lining should be on the basis of the 
life that has been obtained from a cheaper 
one, and when a cheap lining has been last- 
ing but a short time the use of a more ex- 
pensive one should be given detailed study. 
It will probably turn out that the over-all 
cost of making clinker will be lowered in 
spite of the higher first cost of the better 
brick. 
How a Coating Is Retained 

The difference in service given by differ- 
ent refractories depends, in the writer’s opin- 
ion, on their ability to pick up and maintain 
a protective coating, and this in turn depends 
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on the natureand fusing point of the eutectic 
for ed between ti.> brick and clinker, and 
on 2 ability of the brick to conduct heat 
+4 -xterior of the kiln. 


ciansen’ has made a study of the action 
‘uf magnesia in certain high-temperature 
melts. His tests, however, were limited to 
compositions near to that of portland cement 
containing 5% of magnesia. He has shown 
that in a mixture of this composition liquid 
will begin to form at 1300 deg. C. (2372 
deg. F.), and this confirms the general 
knowledge in the industry that the presence 
of a small amount of magnesia promotes 
clinkering. 


The conditions at the interface between 
clinker or coating and magnesia brick are 
altogether different than in the interior of a 
mass of magnesian clinker. A small amount 
of liquid will probably form at 1300 deg. C. 
(2372 deg. F.), as in Hansen’s work, but it 
will be in the presence of a very large ex- 
cess of magnesia which will not enter into 
chemical combination,” and will act like a 
blotting paper or sponge to absorb the liquid 
and prevent its acting as a plane of weak- 
ness between the brick and coating. 


One other fact helps to maintain a good 
coating on magnesia brick. Assuming a con- 
stant flame temperature and a definite thick- 
ness of coating, the temperature at the in- 
terface between coating and brick depends 
on the rate at which heat is conducted out- 
ward through the brick. The higher this 
rate is, the lower will be the temperature at 
the interface. 


Now the heat conductivity of magnesia 
brick is considerably more than that of ordi- 
nary fire-brick and high-alumina brick. It 
follows that with a magnesia lining, heat 
reaching the interface through the coating 
will be more rapidly transmitted to the kiln 
shell, and consequently the temperature of 
the interface will be lower than it would 
have been under similar conditions 
other refractories. 


with 


No actual measurements of interface tem- 
peratures have been made to prove the fore- 
going, but the soundness of the reasoning is 
confirmed by the fact, demonstrated in the 
trial herein described, that magnesia brick 
do take and hold a coating better than the 
other types of lining that have been used in 
this mill. 

It is of course easy to theorize afiout these 
things, but the real value of a theory de- 
pends on its confirmation in practice. Since 
magnesia appears on theoretical grounds to 
be a desirable material from which to make 
a hot zone lining, the next logical step 
would be to try it out in a commercial kiln 
under actual every-day working conditions. 

As has already been mentioned, there is 
practically no information in print on ‘mag- 


1Hansen, W. C. The Influence of Magnesia, 
Ferric Oxide and Soda upon the Temperature of 
Liquid Formation in Portland Cement Mixtures. 
Paper 22, Portland Cement Association Fellowship, 
Bureau of Standards. Bureau of Standards Jour. 


of Research, January, 1930. 
*See footnote on page 64 of reference 1. 
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nesia linings, and the general impression 
seems to have been that magnesia is inher- 
ently unsuitable for this purpose. In spite 
of this, when an opportunity to try magnesia 
brick made bya new process was offered it 
seemed best to set all doubts at rest by 
making the experiment of which the details 








follow, and the executives of this company ’ 


felt that a worth-while contribution to our 
knowledge of cement technology would be 
made, no matter which way the test turned 
out. The trial was made in one of the two 
kilns of this mill. 

These kilns are 11 ft. in diameter and 200 
ft. long with a slope of 34-in. per foot, have 
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Fig. 3. Detail of brick which is laid 
parallel to axis of kiln 


four tires, and are driven at speeds varying 
from 90 to 180 sec. per rev. by slip-ring 
motors. The drive is positive through gears 
only. The kilns are alike in every way ex- 
cept as to linings. 


The raw material is a mixture of high- 
and low-limed stone. A small amount of 
sand is added to the mix before grinding to 
raise the ratio of silica to alumina. Occa- 
sionally a little clay is used. The plant uses 
the wet process, making a slurry containing 
38% of water. An installation of filters 
produces a cake carrying 18% of water 
which forms the kiln feed. Each kiln has 
its own group of filters. The Ferris wheel 
feeders that measure out the slurry to the 
filters are mechanically connected to the kiln 
drives, and as the filters are not allowed to 
overflow a definite weight of feed is intro- 
duced into the kiln at each revolution. An 
exceptionally complete blending and correct- 
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ing system assures feed of uniform composi- 
tion. 

The fuel is powdered coal. It is meas- 
ured out from the storage bins by one Bailey 
feeder for each kiln. The discharge from 
chis feeder is into two injectors which carry 
the coal to the kiln through two 12-in. pipes, 
In other words, each kiln has two coal pipes, 
Each injector has its own air gate, and fans, 
injectors and piping are such that up to 
50% of the air needed for combustion may 
be blown in with the coal. The bifurcated 
spout from the Bailey feeder to the injec- 
tors has a flap valve at the dividing point 
so that the coal stream may be divided be- 
tween the injectors in any ratio desired. 

Clinker drops from each kiln into a 9 by 
90 ft. rotary cooler, and most of the air 
passing through the cooler is drawn into the 
kiln by the draft, which is furnished by in- 
dividual stacks 11 ft. inside diameter and 200 
ft. high above the gas entrance. The air 
drawn from the cooler into the kiln is of 
course highly preheated. 

Prior to this experiment the hot zone lin- 
ings used were, with one exception, of the 
so-called high alumina type. This exception 
was of first quality fire-clay brick. High 
alumina brick from three manufacturers 
were used, and no appreciable difference 
between them as to length of service or 
otherwise was observable. The magnesia 
brick discussed in this paper were obtained 
from one of these firms, so that the com- 
parison is really between two refractories 
produced by the same manufacturer. Since 
we were concerned only with the hot zone 
lining, the brick in the balance of the kiln 
were not disturbed. 

It is generally understood that in previous 
attempts to use magnesia as a hot zone lin- 
ing the crude magnesite was calcined to 
magnesia, ground and mixed with a little 
clay or other bonding agent, and burned 
again at a high temperature. The brick used 
in this trial are understood to have been 
made from crushed calcined magnesite, 
which of course is changed by the calcining 
to magnesia. This is mixed with a small 
quantity of a bonding agent whose nature 
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Fig. 4. Detail of magnesia lining as installed 
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has not been disclosed, and filled into molds 
into which it is compacted by a hydraulic 
press under a load of 10,000 Ib. per sq. in. 
The brick are ready for use in a day or two, 
as they are not again calcined. 


Design of Magnesia Lining 

In American practice, kiln brick usuai.y 
have the shape of so-called cupola block 
which have their longest dimension in the 
direction of the circumference of the kiln. 
The magnesia brick were, at the suggestion 
of the maker, designed to resemble what we 
know as arch brick, and were specially 
shaped to fit the 11-ft. kiln shell. The de- 
tails of a brick are shown in Fig. 3, while 
Fig. 4 shows how the lining was put in. 


The magnesia lining actually began at a 


point 9 ft. from the discharge end, and was 
15 ft. long. It extended over the section 
that had heretofore given the most trouble. 

The lining is only 6 in. thick, and it was 
feared that because of the slight taper of 
the brick there was danger of collapse dur- 
ing the heating-up period, but no trouble of 
this sort was encountered. 

In renewing the nose brick at the dis- 
charge ends of our kilns we have for some 
time been putting a thin sheet of steel in 
every joint, since we have found that at the 
temperature that exists at the nose the oxide 
of iron that forms does not seriously attack 
the brick, and in swelling tends to hold 
them in place. We had never tried the use 
of steel between the bricks in the hot zone, 
due to the fact that at the high temperature 
there the iron oxide that forms is decidedly 
basic, and as the previous lining materials 
were acid it was felt that the reaction between 
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Fig. 5. 


magnesia brick. Note use of compressed air tool for 
trimming the brick 








View taken during installation of 6-in. lining of 
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the two would form a combination of too low 
melting point to allow the lining to be of 
maximum effectiveness. But since the mag- 
nesia lining is basic, it was thought to be 
well to find out whether the idea had value 
with this class of refractory. 

Accordingly, half the lining, measured cir- 
cumferentially, was set. with a piece of No. 
14 steel (5/64 in. thick) in each longitu- 
dinal joint. The other half was placed with 
nothing in these joints. 

To prevent any possibility of the lining 
“heaving” or buckling due to expansion, 
pasteboard 0.045 in. thick was put in each 
transverse joint. As these joints are stag- 
gered, a great many small pieces of paste- 
board were called for. They were quickly 
and cheaply cut in a local printing shop. 
The use of both paper and steel separators 
was at the suggestion of the refractory 
manufacturer. The brick were laid dry, no 
mortar or grout of any kind being used. 

The rivets in the kiln shell are not com- 
pletely countersunk on the inside, but have 
what are usually called pan heads. It was 
felt.that in justice to the brick they should 
be laid in good contact. with the shell, so that 
there should be no air space to interfere with 
the outward conduction of heat. This meant 
that the brick should have depressions cut 
in them so that they would bear on the shell 
rather than on the rivet heads. This looked 
like a tedious and costly job, but one of our 
men, A. H. Guptil, suggested a compressed 
air tool which he had seen used in this way 
some years ago. The tool is one used by 
granite workers for lettering and fine carv- 
ing. These are made in Rockland, about 
three miles from our mill, and so it was easy 
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to get one for trial. The reswits were so un- 
expectedly good thatsooperation wth the 
manufacturer resulted“in the develor!*ent of 
a special tool adapted for use by? ». wick 
masons, and we now do all of ow’! rick 
trimming in this way. Fig. 5 shows Mr. 
Guptil cutting brick by this means. The tooi 
may be used either for gouging out recesses 
for rivet heads or for taking off an entire 
side of a brick, as is usually necessary in 
fitting keys. There is no comparison between 
this and the old method of trimming with a 
brick hammer and the result was a very 
smooth and well-fitting lining, as shown in 
Fig. 6. 


Magnesia brick have had in the past a 
rather bad reputation for spalling. With this 
in mind, it was felt that more than ordinary 
care should be used in starting this lining to 
work. It was warmed up slowly by building 
in the discharge end of the kiln a fire of old 
timbers, railroad ties and other scrap wood, 
making this more intense for a period of 18 
hours before starting the powdered coal. No 
spalling whatever took place, and we believe 
that such extreme care is not necessary. 


The greater thermal conductivity of mag- 
nesia brick as compared with other refrac- 
tories has already been mentioned. Because 
of this it was feared that overheating of the 
shell might result, especially as the new lin- 
ing was inside the first tire. When first 
warmed up, heat did come through the shell 
much more noticeably than had previously 
been the case with high-alumina brick, but 
the temperature never became high enough 
to cause concern. As soon as the coating 
formed the shell cooled down, and except at 
the end of the life of the brick the shell was 





Fig. 8. Showing relative thickness of lining laid with and 
without metal strips. Points 1, 2, 3, 4 are 12-ft. from 


discharge end of kiln 
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alwereecooler than it had been with the older 
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Ration and Permanence of Coating 

's has already been mentioned, orttheo- 

ical grounds magnesia brick should not be 
prone to take a coating. Much to our sur- 
prise, as soon as the lining was up to work- 
ing temperature and the feed came down on 
it a coating began to form, and, what was 
more to the purpose, it did not fall off. 
Rather, it kept on building up until it was 
much thicker than we had ever been able to 
get on 70% alumina brick. The first few 
coatings on these have usually fallen off, 
and a reasonably permanent one could be 
had only after several days of operation. 


The coating formed on the magnesia lining 
was quite permanent and built up to a con- 
siderable thickness as is shown in Fig. 7. 
Only very occasionally would enough fall off 
to expose the brick. When this happened the 
surface of the brick anpeared dark and dull, 
in marked contrast to the shiny fused look 
of the other refractories. 


Although no definite attempt to destroy 
this coating by overheating was made, it was 
verv evident that the kiln could be run at a 
higher temperature than when using other 
linings. Many times it has been so hot that 
the coating on other brick would certainly 
have fallen off, but on the magnesia brick it 
was not affected. 

We occasionally have rings about 50 ft. 
back in the kilns that call for the use 
of a water poker for their removal. During 
one of these treatments a little too much 
water was used, and some of it got on to the 
magnesia brick. The next day some small 
pieces of this brick came through the cooler, 
though the place from which they came in 
the kiln could not be seen. After that more 
care was used with the water poker and no 
more pieces of brick were noticed. The last 
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Fig. 6. View of completed magnesia lining before.firing up 
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use of the water 
poker was five weeks 
before failure of the 
lining. ij 


Behavior of Lining; 
There is no special 
feature of operation 
that calls for com- 
ment except that, as 
just stated, the kiln 
could be run at a 
higher temperature 
without injury to 
the coating or. brick. 
The only serious 
shutdown was one of 
seven hours, caused 
by the breaking of 
the shaft in one of 
the supporting rollers. The roller and its 
shaft were replaced by a spare unit, but dur- 
ing this time the kiln could not be rotated, 
and the lining got down to a black heat, 
though the load showed some redness when 
the kiln was finally turned over. This shut- 
down did not cause the loss of any coating 
or brick. The kiln was not at any time en- 
tirely cooled off during the life of this lining. 
It will be seen that this test does not tell 
what the behavior of these brick will be if 
the kiln is completely shut down and cooled 
off while they are in place. This point is 
brought out because it is reported that the 
failure of other magnesia linings was due to 
spalling after comparatively short runs. 


About two weeks before final failure a red 
spot about 18 in. square appeared, but the 
operators succeeded in covering it up so that 
it cooled off. Finally one evening this same 
spot showed up again and rapidly became 
larger, and other places also became hot. 
The feed was shut off at once, but before 
the kiln could be run empty an area about 





Fig. 7. Showing heavy coating built up on magnesia brick 





November 5, 1932 








Fig. 11. Part of 3-ft. piece of lining which was broken 
with a sledge, showing how tightly the coating was held 
by the brick 


4 ft. long and taking in about one-third of 
the circumference of the kiln was at a bright 
red heat. 

On entering the kiln after cooling down it 
was found that no lining remained in the 
part of the shell that had been red hot. 
After some cleaning out, photographs 8 and 
9 were taken. It was very plainly to be seen 
that failure had occurred only in that half of 
the lining that had been laid without steel 
strips. The part of this half that did not fall 
out was very thin, while the brick that were 
separated by steel plates were all in place, 
and still retained about two-thirds of their 
original thickness. Without question, if sepa- 
rators had been used in the entire lining it 
would have lasted much longer. This test 
run has been very much worth-while in prov- 
ing the value of these separators. 

In order to bring out more clearly just 
how the steel plates helped to hold the brick 
in place, a number of typical specimens were 
arranged on a board and photographed, as 
shown in Fig. 10. For comparison, a few 
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unused magnesia brick are shown also. The 
figures under each piece show its thickness 
in inches. 

This photograph demonstrates quite plainly 
two factS: first, that near the sheil of the 
kiln, where the temperature is comparatively 
low, the steel separators are not altered; 


and, second, that near the inner surface of, 


the lining the steel oxidizes and the oxide 
permeates the brick and acts as a powerful 
and effective bonding agent between the 
brick and between the brick and steel. In 
Fig. 10 are seen several steel plates which 
have so firmly united with the brick that 
they could not be gotten apart. Theoreti- 
cally the iron oxide should lower the fusing 
point of the brick, and it probably does so, 
but it also binds them together in a solid 
mass and quite likely helps to attach the 
coating firmly to the lining. Bricks are also 
shown to which the plates are still firmly 
adhering on each side. 

The heat conductivity of steel is much 
greater than that of brick, and it is likely 
that these separators help to carry heat tu 
the kiln shell and so aid in preserving the 
integrity of the coating. 

The coating formed on the refractories 
heretofore used has never been very thick, 
and quite commonly has fallen off when the 
kiln has been rotated after cooling down. 
The coating on the magnesia brick was so 
heavy and was so firmly held that before 
much cleaning was done a photograph of it 
was taken and is reproduced here as Fig. 7. 
Some idea of its thickness may be had when 
it is compared to the diameter of the kiln, 
which is 10 ft. inside a new lining. This 
coating did not fall off when the kiln was 
cooled down, and finally was removed man- 
ually after considerable exertion. It adhered 
very tightly to the brick, and the two formed 
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Fig. 9. View during removal of lining showing relative thickness of sections 
laid with and without metal strips. Points 1, 2, 3, 4 are 22 ft. from discharge 
end of kiln 


practically one mass. A close-up view of a 
piece of coating that is still tightly bonded 
to the brick is shown in Fig. 11. 


Kiln Production and Fuel Consumption 


The coating shown in Fig. 7 is so thick 
that it probably somewhat limits the produc- 
tion of the kiln, and means should be de- 
veloped for removing a part of it without 
injuring the lining. Perhaps this could be 


Fig. 10. Showing new magnesia brick, the same brick from a used lining 
showing metal strips still adhering, and metal strips with brick adhering t 


oxidized edge : 





done automatically by using a heat-insulating 
layer between brick and shell. This limita- 
tion of output apparently offsets the increase 
that would be expected because of the higher 
permissible temperature in the burning zone. 
This assumption is made because the produc- 
tion was neither greater nor less than it had 
been previously, nor was the coal consump- 
tion affected. 

A detailed cost analysis of this experi- 
ment as compared with previous practice 
would involve the cost of the brick, and 
papers of this sort are not supposed to dis- 
cuss such things. It may be stated, however, 
that the first cost of the magnesia lining is 
in excess of that of those previously used. 
But final comparison. should be based on 
cost per barrel of production rather than on 
first cost, and these figures may be given: 





LINING COST PER BARREL OF PRODUC: 
TION, INCLUDING BOTH LABOR 
AND MATERIAL 
Average of 27 previous linings............ $0.0148 
meanness) Tea .0037 





Saving in favor of magnesia.............. $0.0111 
Since this lining produced 518,000 bbl., 
the saving in this instance was $5749.80. 
The saving so made will of course vary with 
the life of both the magnesia lining and the 


one displaced by it. If in a given plant 
cheaper brick last a year or more there will 
be less incentive to use magnesia brick than 
in our case, or than in any other plant in 
which standard linings give only limited 
service. 

The saving of nearly $6000 just shown 
takes no account of the added production ob- 
tained because of the fewer occasions for re- 
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Fig. 12. Second magnesia lining laid entirely with steel plates. Note tabs hold- 
ing steel separators in place between new nose blocks 


newal of the lining. Under present indus- 
trial conditions this is of no particular inter- 
est, but during times of high-pressure 
production and the accompanying satisfac- 
tory prices, this added barrelage may be 
very much worth-while. In this particular 
experiment four shutdowns for relining were 
avoided. They would have meant the loss of 
not less than 16,000 bbl. of clinker. This 
saving will also vary with the relative lives 
of magnesia and older style brick as found 
by trial in any given plant. 

It has already been stated that the kiln 
was at no time completely cooled off during 
this run. Consequently nothing is known as 
to what effect such treatment would have on 
this material. However, the condition of the 
specimen shown in Fig. 10, as well-as that of 
other similar ones, would seem to indicate 
that it would withstand this treatment at 
least as well as the refractories previously 
used. 

A new lining of the same make and type 
of magnesia brick has just been placed in the 
burning zone of the same kiln, but it has not 
yet been fired up. Steel separators were 
used in all longitudinal joints and paper in 
the transverse joints. At the same time the 
nose brick were renewed and some other 
work on the lining was done. A view of the 
completed job is shown in Fig. 12. The steel 
separators between the nose blocks can be 
seen, and attention is called to the tabs that 
are bent over to hold the plates and brick 
in position until the kiln is in operation. If 
the new lining is put in service this fall and 
shut down during the winter an excellent 
opportunity will be given to see how well 
magnesia brick of this type will stand a com- 
plete cooling off. 


This paper is written to tell of our expe- 
rience with a new type of hot zone lining for 
rotary cement kilns. It is admittedly the 
story of a single trial, with all the chance for 
error and discrepancy that such a trial im- 
plies, but it gave sufficient promise to war- 
rant further experimenting, which is being 
done. 


Bending Stresses in Wire Rope 


F the static load plus the force required to 

accelerate it to full speed is used in cal- 
culating rope stresses, and the sheave and 
drum diameters are according to practical 
limits, the bending stresses will be negligible 
as affecting the safe and economical opera- 
tion of wire rope, according to an article in 
the October, 1932, issue of Wire Engineering. 

The article states that existing formulas 
for bending stresses in wire ropes do not 
give correct results because of the number 
of variables omitted. As an example, the 
results obtained by different formulas for a 
given condition are shown, the eight usual 
formulas giving a variation of 91.5% in the 
calculated’ bending stresses. Some of the 
variables entering into the problem are the 
thoroughness of lubrication, shape of grooves, 
diameter of sheaves and drums, rope speed 
and method of manufacture. 


When wire rope is bent around a sheave 
or drum there must be a relative movement 
of strands and wires. Thorough lubrication 
is important since corrosion of the wires or 
drying out of the hemp center affects the 
free movement of the wires and strands. 


Grooves should provide a support for at 
least three adjacent strands and worn 
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grooves which pinch the rope should not be 
used, as they prevent free bending of the 
rope. Small diameter sheaves, requiring 
greater curvature and hence greater move- 
ments of wires and strands, promote fatigue 
of the wires. Reverse bending, which 
quickly causes failure of a single wire, also 
reduces the life of a wire rope. Rope speed 
is an important factor, as the rapidity of 
bending materially influences fatigue. 


It is also stated that in rope manufacture, 
the greater the machine size or capacity in 
tons in proportion to the rope diameter, the 
more uniform the rope and the higher the 
modulus of elasticity that can be obtained. 


A More Accurate Air Separator 


AUL D. ROLLER, of the U. S. Bureau 

of Mines, describes an improvement in 
laboratory air separators in a recent issue of 
Industrial and Engineering Chemistry. The 
separator he used is that which has a U-tube 
feed, and it has already been described in 
Rock Propucts and other technical papers. 


The improvement is a tapper (marked I 
in the accompanying cut) which taps the 
lower part of the settling chamber in which 
the fraction blown off is collected. The 
finest part of this fraction goes on through 
































Improved laboratory air separator 


and is collected in a felt filter bag. In sepa- 
rating gypsum it was found that the finer 
particles adhered to the particles which col- 
lected in the chamber, Making the separa- 
tion slow and leaving a product in the cham- 
ber which was contaminated with fines. The 
tapper improved both the rate of separation 
and the homogeneity of the product, and it 
has now been made a regular part of the 
apparatus. The U-tube feeder is shaken up 
and down by a cam, as shown, and the same 
motion operates the tapper which is attached 
to the U-tube frame. 
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Rules Gravel Pits May Not Be 
Condemned for State Use 


HE NORTH DAKOTA state highway 

department had no right to condemn the 
gravel pit on the Lowe farm near Forest 
River for the purpose of securing a supply 
of gravel for state highway purposes, de- 
clared the North Dakota supreme court in a 
recent decision. 

The case originated in Walsh county 
when the highway department sought to get 
control of the gravel supply on the Lowe 
farm, as reported in the July 16 issue of 
Rock Propucts. 

Previous to the commencement of the 
proceedings, the property was leased by the 
Becker Sand and Gravel Co. of Detroit 
Lakes, Minn. This company brought an ac- 
tion in the Walsh county district court to 
restrain the proceedings of the highway de- 
partment. The case was heard before Judge 
W. J. Kneeshaw who held with the com- 
pany and issued a restraining order against 
the highway department. An appeal was 
taken to the supreme court. 

In the meantime the highway department 
reached a satisfactory agreement with the 
company and the contract for the graveling 
of No. 44 was let. 

The court ruled the provision in section 
20, of chapter 159, laws of 1927, violates 
section 14 of the North Dakota constitution 
which provides that “private property shall 
not be taken or damaged for public use with- 
out just compensation having been first 
made to, or paid into court for the owners.” 

Chief Justice A. M. Christianson, in the 
opinion for the supreme court, said “section 
14 of the constitution was intended to guar- 
antee to an owner of property the full right 
of ownership including possession and en- 
joyment, rather than a right to redress for 
wrong committed in taking his property 
away from him.” 

The court ruled that although the provi- 
sions in question of section 20 are in viola- 
tion of the constitution, the rest of the sta- 
tute still remains effective-—Grafton (N.D.) 
Record. 
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Completes Insulated Steel House 


HE Insulated Steel Co., of Cleveland, 

Ohio, has completed the construction of 
an insulated steel house which, it hopes, may 
point the way to cheaper and better homes. 

From the standpoint of the rock products 
industry this type of house will replace very 
materially the volume of materials now re- 
quired in the construction of homes. For 
many years schemes to develop a type of 
construction suitable for mass production 
methods have been investigated and as yet 
little success has been demonstrated. Un- 
doubtedly there is room for improvement in 
the present system whereby homes are made 
available té prospective owners, but there 
are many who contend that greater problems 
exist than to perfect a method of turning out 
homes by the million. In fact, some feel 
that this application of mass production, 
with elimination of individuality in the home, 
might have more serious results than those 
benefits which might be. realized. 

Rock products producers will be interested 
in the application of their materials in the 
house being built by the above company. 
The chief use of such materials is as lath 
and plaster, gypsum lath and plaster being 
used on the inner walls. An acoustical tile is 
used on some of the ceilings, and a 2-in. 
slab, presumably either gypsum or concrete, 
is used for the roof. 


Foreign Cement in Seattle 


PROPOSAL to repeal restrictions by 

which foreign cement is barred from 
use in work for the city of Seattle, Wash., 
has been made by a councilman as a result 
of an increase in the price of cement, the 
Seattle Post-Intelligencer reports. 

In commenting on the proposed change 
Mayor J. F. Dore said: “I am in favor of 
giving employment to our home people, not 
to those in foreign countries. Unless I can 
be shown that cement prices here are exces- 
sive I will veto an ordinance letting in the 
foreign products.” 
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American Asbestcs I:.dustry 
Pictured gs Not Very | 
Prgductive fi 
HE, United States Tariff cies 
heard testimony October 7 that the Ari- . 


. ZOfte*asbestos mines could not produce “more. 


than 1% of the domestic consumption. 


Sam Dolbeare, mining engineer, told the 
commission, which is investigating alleged 
unfair competition in the sale of Russian 
asbestos in the United States, that in 1921 
and 1922 when crude asbestos prices ranged 
from $2000 to $3000 a ton, the Arizona mines 
were producing 1000 to 1200 tons or less 
than 1% of the domestic use. 


In 1928, when asbestos prices again 
reached a high point, ranging from $800 to 
$1000 a ton, the Arizona mines produced 
about 1200 tons, he said. “It is my opinion,” 
he added, “that this is the limit of expectancy 
of these operations.” 


The witness testified that he made an ex- 
amination of the Arizona mines in the fall 
of 1931 and that he found that the Bear 
Canyon mine had only about 1000 tons of 
production left. Later, he said, he visited 
the Regal mines and found them closed. 

Mining at both of these operations, he 
said, is done by hand methods. The equip- 
ment is small; it is “minute” in comparison 
to Canadian operations, he declared, adding 
that he regards as “impossible” the produc- 
tion of 3500 tons annually in Arizona mines. 

He stated that his survey of the Arizona 
mines was made at the request of the Am- 
torg Trading Co. and that his company, 
Stuart James and Cook, rendered technical 
assistance to the Russian soviet government 
in the Donetz coal basin. Mr. Dolbeare 
testified that he was a member of the Cana- 
dian National Research Council in 1926. 

C. H. Carlough, president, Carolina As- 
bestos Co., testified that he was informed 
in the trade that deliveries are “easy” when 
the market price drops. Vermont asbestos 
did not compare with the lowest grades of 
Canadian, and the Russian is inferior to the 
Canadian, he said. 
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Removal 


HE REMOVAL of shale and soft stone 

from gravel used for concrete highway 
work has become more and more of a prob- 
lem to many producers in most sections of 
the country. 


Many efforts have been made for several 
years to solve this problem—with satisfac- 
tory results in only a few cases. The great 
variation of materials has made it seem 
that no one type of machine can be used to 
cover all cases and that each pit or plant 
must have an individual study made of the 
material found at that particular location. 


Use of Jigs 


One of the first types of machines which 
was tried for this work was some form of 
jig similar to the ones in use in washing 
coal. In coal washing the problem is to 
remove slate and similar comparatively heavy 
materials from good coal, a comparatively 
light material. The heavy slate forms a bed 
over the bed plate of the jig and remains on 
the bed plate rather a long time because of 

’ the small quantity in the total product. The 
light coal rises to the top of the bed during 
the jigging and passes off freely in large 
quantities. 

In handling gravel the process is reversed. 
The heavy gravel forms the bed and is the 
larger quantity, while the lighter shale and 
soft stone rises to the top in only a very 
small quantity and passes off slowly, or in- 
termittently. The first thing encountered in 
adapting a coal jig is to so arrange the take- 
off gates that the heavy bed can pass off 
rapidly and the lighter shale be held until 
sufficient quantity collects to allow it to pass 
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of Shale and Soft Stone 


from Gravel 


By C. S. Huntington 
Engineer, Link-Belt Co., Chicago, Ill. 


off from the top 
without carrying toa 
much good gravel 
with it. 

While two distinct 
layers or strata of 
gravel and shale are 
formed on the jig 
bed, it is difficult to 
keep them separate 
at the discharge 
point, because of the 
rapid movement of 
the large quantity of 
gravel and the slow 
movement of the 
small quantity of 
shale. Some shale 
will mix with the 
gravel as it passes 
through the dis- 
charge openings. 

In experiments conducted some eight or 
10 years ago a full size Shannon type of jig 
was installed at a gravel plant located in 
Iowa. The tests were run intermittently for 
a period of several months. 

First it was found necessary to alter the 
discharge openings to take care of the rapid 
movement of the gravel across the bed plate 
without disturbing too much the stratifica- 
tion. Then it was found necessary to keep 
the size of material fed to a single jig lim- 
ited to pieces of approximately the same 
size. That is, results could not be obtained 
on a feed of %-in. to 2%-in. material, but 
when the material was screened so that the 
feed to the jig would be %4-in. to 34-in. or 
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Double screw gravel washer equipped with de-shaler 


3%-in. to 1%-in. or 1%-in. to 2%-in. results 
could be obtained. 

It was also found necessary to keep an 
almost uniform flow of material to the jig or 
the bed would become disturbed. A uniform 
flow from most pits is not possible because 
the material in the pit itself is not found in 
uniform percentages. It then became neces- 
sary to have an operator watch the feed and 
the bed of material and adjust the discharge 
gates to the flow of material. 


The jigs in use at that time, including the 
Shannon type used in the experiment, were 
all of the plunger type and have one fault 
due to the back suction caused by the 
plunger. Since that time there have been 
introduced jigs operating under English pat- 
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View of screw washer and de-shaler from drive end 


ents which use compressed air in place of 
mechanical plungers and, eliminate the back 
suction. Experiments are going forward 
now on this type of jig. 

The operation of a jig depends upon the 
difference in specific gravity of the good 
gravel and the shale or soft stone. This 
accounts for the varying results obtained in 
different parts of the country with different 
jig installations. 

The good gravel seems to have an average 
specific gravity of from 2.5 to 2.7, while the 
shale seems to run from 1.5 to 2.5 specific 
gravity. A jig separation cannot be made 
accurately unless there is apparently a dif- 
ference of about 0.5 or more between the 
specific gravities of the materials to be sepa- 
rated. 

Hydraulic Separation 

The next type of machine used for this 
class of work utilized water currents in a 
tank of water with a mechanical device for 
lifting the good gravel from the tank while 
the water carried away the shale and soft 
stone. The water currents may be vertical 
rising currents or horizontal currents or a 
combination of the two. 

There are rather a large number of such 
machines in use, the more common form be- 
ing a steel tank in which is suspended an 
adjustable receiving box which controls the 
direction of the rising currents and the over- 
flow water. In the lower part of the tank 
are one or two screws to remove the good 
8tavel. Such a machine is shown in the 
illustrations. These depend both on specific 
gravity and on the shape of the particle for 
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their operation. 
Thesr machines make 
an excellent separa- 
tion on some mate- 
rials, but in other. 
cases only a partial 
separation results, 
but even this partial 
separation is justi- 
fied under present 
specifications in many 
installations. 


Use of Breaker 
Plates 


More recently 
there have been put 
on the market de- 
vices to break up the 
soft stone and shale 
by throwing the 
gravel against a 
breaker plate so that 
the pieces to be elim- 
inated can be broken 
up and removed. 
There are two types 
available. One con- 
sists of a revolving 
horizontal disc inside 
a housing. The ma- 
terial is fed to the 
revolving disc and is 
thrown by centrifugal force against the 
housing which forms a breaker plate. The 
other type is similar to a hammermill ex- 
cept the hammers have been replaced by 
two vanes which rotate on a horizontal shaft. 
Material is fed into the top and one of the 
vanes hits the material and throws it against 
the breaker plate on the end of the housing. 

Results from these machines can no doubt 
be obtained on some materials, but on other 
material the soft particles will bounce off the 
breaker plates like rubber balls, while the 
good gravel, if a little brittle, will be broken 
up. 

Other Types 

There is also a variation of a ball mill 
which grinds up the shale and soft stone. 
There are not enough installations in use at 
this time to tell what the results will be or 
how much good gravel will be ground up. 

So far experiments and installations lead 
one to believe that no single machine will be 
able to take care of the accurate removal of 
shale and soft stone. A combination of a 
device to break up the soft particles and a 
water current type machine to finish the 
work will no doubt be the logical solution. 
In some cases a screen may be used in place 
of the water current machine where the soft 
stone can be broken down to fine enough 
particles. Experiments are now being car- 
ried on with a selective crusher to break up 
the soft material and leave the good gravel. 
This to be followed by a rising current ma- 
chine or screen to remove the broken par- 
ticles. This method will not break up brittle 
gravel and so far promises to give better 
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results than any other type. Liiese experi- 
ments are not far eavugh advanced to p'‘ace 
a machine on the iarket, but real prog >ss 
is being made. 


Magnesite Processing 


HE plant and processing methods of the 

Sierra Magnesite Co., Ltd., San Fran- 
cisco, Calif., are described in an article in 
the August issue of the Engineering and 
Mining Journal. 

The new calcining plant, completed in 
November, 1931, is located about 16 miles 
west of Ingomar, Calif. A vein of magne- 
site, ranging from 2% to 12 ft. thick, is 
mined, crushed down to % in. and under, 
and calcined in a rotary kiln. About 35 
men are engaged in the mining operation 
and six in crushing and calcining. 

The material is crushed by a 10- by 20-in. 
jaw crusher and a 2-ft. Symons cone crusher 
and screened by two 3- by 6-ft. Symons 
rocker screens. The principal impurity, 
silica, is segregated out with the fines by 
the screening operations. The crushed and 
screened raw material is stored in a 7- 
compartment 2000-ton bin from which it is 
fed and proportioned by Hardinge constant 
weight feeders and conveyed to a feed bin 
at the kiln. 

Calcining is done in a 6-ft.. by 100-ft. 
oil-fired rotary kiln which is lined with 
9-in. periclase brick in the 40 ft. high tem- 
perature zone. A maximum temperature of 
1760 deg. C. is used to produce periclase 
amd 1200 deg. C. to calcine plastic magne- 
site. Thermocouples are used in the hot 
zone of the kiln and in the stack. The kiln 
has an output of about 100 tons per day. 

The calcined material is passed through 
a 4- by 40-ft. rotary cooler and elevated to 
a set of six steel tanks with storage capacity 
of about 2000 tons. From these it is trucked 
to a railroad loading plant at Ingomar. 

At this loading plant the trucks are 
dumped to a hopper and the material car- 
ried up to steel storage bins by means of a 
bucket carrier which passes over and under 
the bins. Material drawn from the bins is 
elevated by the carrier system and spouted 
to cars or may be discharged to a 5-roll 
high-side Raymond mill for fine grinding. 

The pulverized material, air classified to 
a fineness of 95% minus 200-mesh at the 
rate of 1% to 2 tons per hour, is conveyed 
to storage bins from which it goes to bag- 
ging machines for packing in paper or burlap 
bags. The conveying equipment was fur- 
nished by the Link-Belt Co. and United 
States motors are used. 

Three grades of plastic magnesite are 
made containing 97%, 95% and 87% mag- 
nesium oxide. Also, two grades of artificial 
periclase are made, one containing 95% mag- 
nesium oxide and not over %% iron, and 
the other 92% magnesium oxide with not 
over 1% iron. The periclase products are 
used for electric furnace linings and in the 
manufacture of high-grade refractories. 
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New Machinery and Equipment 


“Dry Cleans” Granular Material 


HE Blaw-Knox Co., Pittsburgh, Penn., 

announces an entirely new piece of equip- 
ment, the Blaw-Knox “De-Duster.” Any 
granular substance, such as coal, sand, 
gravel, crushed rock, etc., smaller than 1 in. 
in size, can be de-dusted in this apparatus, 
the manufacturer states. 


The material to be de-dusted is dropped 
through the top inlet into the upper hopper. 
At the bottom of this hopper the material 
is passed through two annular openings, 
which shape it into two cylindrical curtains 
about 3%4 in. apart. These two curtains fall 
past the upper adjustable air nozzle where 
they are partially de-dusted. After passing 
the upper air nozzle, the material falls into 
a second, or intermediate hopper, whence it 
passes over a cone, again being shaped into 
a cylindrical curtain. As the material 
changes the direction of its flow from that 
of the slope of the sec- 
ond hopper to that of 
the slope of the cone 


Duster for further use in this operation. 

The flow of material from the first hopper 
of the “De-Duster” is controlled by the ad- 
justable gate. This adjustment is to allow 
for different gradations in the sizes of mate- 
rials. The two air valves are also adjust- 
able. With these three adjustments, the “De- 
Duster” can be set to remove anything from 
minus ten mesh down to the finest dust, the 
manufacturer states. 

All parts subject to abrasion are a mini- 
mum of % in. thick. In addition to this, 
where special conditions require it, the unit 
can be completely lined with rubber or com- 
position lining for the dual purpose of fur- 
ther resisting abrasion and _ preventing 
contamination by the steel of the material 
passing through. 

Two features are claimed for this clean- 
ing equipment: It imparts two cleaning op- 
erations in one pass of the material; and 
being a dry process, it presents both the 
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terial. 

The de-dusted mate- 
rial then passes into 
the third, or lower, 
hopper, whence it is 
drawn off as needed. 

The dust and fines, 
which have been re- 
moved from the ma- 
terial, are carried off FA/USTAGLE 
by the two air streams “/K WOZZLE 
through the “bustle” 
hood to the four out- 
let pipes, thence to a 
Blaw-Knox Framed 
Bag Dust Collector, 
where the dust is 
graded and completely 
collected in a dry 
usable form. After the 
air has been through 
the dust collector it 
may be exhausted into 
the atmosphere or re- 
turned to the De- 
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cleaned material and dust in a readily han- 
dled, marketable condition. 


It is furnished in capacities ranging from 
25 tons per hour to 150 tons per hour. 


Constant Weight Feeder 


O NEW TYPES of crusher constant . 


weight feeders are announced by the Har- 
dinge Co., York, Penn. The types have been 





Takes feed up to 2 ft. in diameter 


developed to take feed as large as 2 ft. in 
diam. and to prevent clogging in the bin, the 
manufacturer states. They are furnished 
with either rubber belt or armored apron. 


These feeders measure by weight and a 
record of material entering production can 
be made at the beginning of plant operations. 
It is said to be 99% accurate. 


They consist of a traveling belt mounted 
on a frame on which the driving mechanism 
is also located. It is so suspended that any 
variation in the weight of the belt opens or 
closes the feed gate. The weight of the ma- 
terial released to the crusher is said to re- 
main constant no matter how conditions 
change. 

® 


Monarch Manufacturing Co., 
Inc., Expands 


HE Monarch Manufacturing Co., Inc., 

Wilmington, Del., announces it has ac- 
quired the property, plant and equipment 
formerly owned and operated by the Rem- 
ington Machine Co., and that it is now 
equipped to do any class of light or heavy 
machine work. It is also manufacturing a 
line of rock crushing and sand and gravel 
equipment, as well as snow plows and chip 
spreaders. 


Earle S. Philips heads the executive and 
sales departments, and associated with him 
in these departments are J. W. Kitts, John 
M. Bishop, P. D. Frack, F. H. Greaney, 
F. J. Pratt and G. W. Kerr. Harry E. Kind 
is in charge of the factory and engineering 
departments, and associated with him are 
L. M. Brooks and several others formerly in 
the employ of the Good Roads Machinery Co. 
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Sharpener for Well Drill Bits 


HE WD sharpener for well drill bits is 
announced by the Ingersoll-Rand Co., 


New York City. With this sharpener new 
bits can be forged on blank steels in two or 
three heats, and dull bits can be redressed 
It is 


in one heat, the manufacturer states. 





Does a complete job of crushing and screening 


claimed to make perfectly formed bits which 
are concentric with the steel and accurate in 
gage and other details. Bits up to 9 in. in 
diam. on 6-ft. by 4%4-in. steels can be made 
on these sharpeners. 





Has wide range of application 


Advantages claimed for this sharpener in- 
clude: Fewer steels per drill required; sav- 
ing in the purchase price of steel; small 
floor space requirements; operates entirely 
by compressed air; all operations are con- 
trolled by one throttle; and water swages 
are used to open the channel to the desired 
shape. 


Acetylene Association to Meet 


HE ANNUAL MEETING of the Inter- 

national Acetylene Association is to be 
held in Philadelphia, Penn., November 16-18. 
A feature of the program will be an indus- 
trial drama portraying the technical and 
Practical factors of plant rehabilitation in the 
industrial field under today’s economic con- 
ditions. A strong program has been pre- 
pared and all sessions of the convention will 
be open to any interested individual. 
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Screening and Crushing Plant 


PORTABLE crushing plant is an- 

nounced by the Barber-Greene Co., Au- 
rora, Ill. When used in conjunction with 
its standard bucket. loader with vibrating 
screen the two units form a complete exca- 
vating, screening, crushing and loading plant 
that is self-propelled 
and portable. Small 
plants of this char- 
acter have been used 
by established oper- 
ators to meet road- 
side competition in a 
number of localities, 
the manufacturer 
states. They have 
also proved of value 
about some plants 
for rescreening and 
recrushing require- 
ments. 

The plant can work 
directly into the 
bank or into the 
stockpile. The spiral 
feeder carries the material to the buckets 
which elevate it and discharge to the double- 
deck vibrating screen. The oversize passing 
over the screen flows: through a gravity 
chute to the crusher. The crushed materials 
are sent back to the feeding end by a belt 
conveyor on the crusher unit. The material 
that passes the top deck and not the second 
deck flows down to the hopper of a con- 
veyor that carries the correctly sized mate- 
rial out to the trucks. The fines passing the 
second deck are carried to one side by a 
cross conveyor that is a part of the screening 
unit. 

Where only screened material is required 
the bucket loader and screen do the work, 
and if only bank-run material is wanted the 
screen drive may be disconnected and a veil 
plate placed over the top deck. 


Drying Equipment 


NEW DRYER for natural mineral and 
industrial products is announced. This 
dryer, known as the 
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this dryer, it is claimed, and power require- 
ments and heat required for dr: ing are Kw, 
the manufacturer states. 


Mechanical-Drive Turbine 


NEW wmechanical-drive, non-condensing 
steam turbine for driving centrifugal 
pumps, fans and other rotating equipment 
has been developed by the General Electric 





Easy access is provided 


Co., Schenectady, N. Y. This turbine is suit- 
able for driving equipment at speeds from 
1200 to 4000 r.p.m. and is available up to 
250 hp. under suitable steam conditions. The 
new turbine is a single-stage machine with 
two rows of revolving buckets. 

The wheel casing is split horizontally to 
allow easy access to the internal parts, and 
the steam and exhaust pipes are connected 
to the lower half of the machine. A cen- 
trifugal governor, with weights pivoting on 
knife edges, provides speed regulation. 

: s 


Improves Steam Pumps 


N IMPROVED LINE of steam pumps 

is announced by the Worthington Pump 
and Machinery Corp., Harrison, N. J. This 
line of horizontal duplex steam pumps is 
especially adapted to handling hot or cold 
oils, gasoline and other petroleum products. 
Outstanding features of these pumps is the 
adoption of stainless steel drop forged valve 
service, as well as the submerged piston type 
of construction on all models. 





“D.O.L.,” is built by 
the Sintering Ma- 
chinery Corp., but 
will be distributed 
by the Oliver United 
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Rock Products 











THE INDUSTRY 





Incorporations , 


Herkimer Quarries, Newport, N. Y., $20,000. 

Dow Brick and Tile Co., Inc., Detroit, Mich., 
$100,000, 2000 shares common, 

Spruce Pine Mica, Inc., Spruce Pine, N. C. 
S. B. Cannon and F. R. Shaffer. A 

i rings Sand and Stone Co., Syracuse, 
ob skeet eupltal from $100,000 to $50,000. 

Hudson Valley Quarries, Yonkers, N. Y., $10,- 
000. A. H. Garnjost. To produce sand, gravel, 
etc. 

American Cement Holding Co., Phoenix, Ariz., 
600,000 shares of no par value. Wayne Hubbs 
and J. Novis. 

Concrete Materials Co., Wilmington, Del., 1200 


shares common. To produce sand, gravel and 
crushed rock. 
Texas Osage Minerals Co., Oklahoma City, 


Okla., Ernest R. Chamberlain, 1012 W, 2ist St., 
Oklahoma City. 

Brooklyn Heights Sand and Gravel Co., Inde- 
pendence Village, Cuyahoga County, Ohio, 25 
shares of no par value. 

Inland Quarries Co., Inc., Gosport, Ind. O. J. 
Miller, G. C. Moore and Nelson Gorsuch. To deal 
in stone for building purposes. 

Mid-State Sand and Gravel Co., Fairview, Okla., 
$5,000. H. L. Rimmer, L. B. Rimmer, Fairview, 
and N, L. Harkey, Oklahoma City, Okla. 

Chicago Builders’ Material Co., 1233 S. Wabash 
Ave., Chicago, Ill. Wm. E. Dee, Geo. W. Dee, 
S. A. Dee, S. R. Dee and J. H. Vail. 

Cahokia Sand and Materifils Co., East Caronde- 
let, Ill., $20,000, J. A. Ward, L. K. Sager and 
Chas. H. Lund. To deal in building materials. 


Rensselaer County Stone Products Co, Troy, 
N. Y., $50,000 preferred stock and 500 shares 
common. J. Winston, 8 W. 40th St., Manhattan, 


New York City. 

Verna Products, New York City, 200 shares 
common. Hays, St. John, Abramson & Schulman, 
43 Exchange Place, New York City. To produce 
building materials, 

F. & M. Sand and Gravel Co., Burlington, 
Mass., $10,000; 1000 shares $10 each. President, 

_ James H. Mohan; treasurer, Harry Friberg, 99 
High St., Winchester, Mass., and Mary M. Mohan. 


Quarries 


Burbank Rock Products Co., Van Nuys, Calif., 
has been granted a permit to build a rock bunker 
at its plant there. 

Bluffton Stone Co., Bluffton, Ohio, is building 
a siding from its plant to the main line of the 
Nickel Plate railroad. 

New Haven, Mo. The state rock crusher used 
in road maintenance work in this vicinity was de- 
stroyed by fire recently. 

Puente, Calif. Mrs. Maude M. Talbert has been 
granted a permit to erect and operate a_rock- 
crushing plant in Baldwin Park. 

Richmond, Mo. The rock crusher which has 
been operating on the W. Johnston farm has been 
shipped to Springfield by the Gilloiz ‘Construction 

oO, 

Central Kansas Quarries Co. has started produc- 
tion of crushed stone at Ottawa, Kan. Two shifts 
are now working and a third shift may be added, 
it is reported. 

Baker and Tobin, contractors for road improve- 
ment at Cambridge, Ohio, will crush stone for 
this work in Guernsey county. Leases have been 
signed and crushers will be installed immediately. 

La Crosse, Wis. Whether LaCrosse county will 
operate quarries this winter for road work will be 
decided at a meeting of the Wisconsin highway 
commission and the county highway committee 
soon. 

Iron and Steel Products, Inc., Chicago, IIl., has 
purchased for dismantling the blast furnace plant 
of the Youngstown Sheet and Tube Co. at May- 
ville, Wis. The iron mine and quarry part of the 
operation were disposed of about a year ago to 
the same company. 


Sand and Gravel 


Pioneer Sand and Gravel Co., Seattle, Wash., 
has purchased an additional site for future develop- 
ment of its Fairview plant. 

United Materials Corp., Milwaukee, Wis., has 


abolished its trucking service. On small orders 
where the purchaser has no truck the company 
will arrange for trucks. 

Construction Materials Co. reports shipping a 


record amount of material in September from its 
Ferrysburg, Mich., plant. 


Cement 


St, Mary’s’ Cement Co., St. Mary’s, Ont., re- 
opened its plant the middle of October. 


Riverside Portland Cement Co. reopened its Ora P 


Grande, Calif., plant early in October. 


Lehigh Portland Cement Co. expects to reopen 
its New Castle, Penn., plant November 5 


Signal Mountain Cement Co., Chattanooga, 
Tenn., planned to resume operation on a 60% basis 
about November 1. 

Geneva, Ohio. Truck delivery of cement by all 
manufacturers serving this area has been discon- 
tinued. Shipments will be made by railroad only. 


Universal Atlas Cement Co. has resumed produc- 
tion of unit No. 6 at Buffington, Ind., which has 
been closed since April. It is expected that pro- 
duction will be continued well into the winter. 

Keystone Portland Cement Co., Bath, Penn., 
has had equity proceedings asking for a receiver- 
ship discontinued. The plaintiffs have found the 
affairs of the company in a satisfactory condition, 
it is said. 

Supericr Portland Cement, Inc., started opera- 
tion of its entire plant at Concrete, Wash., early 
in October, about one month earlier than contem- 
plated, when the plant was first closed. The early 
opening resulted from an order of a large quantity 
of ‘“‘Hyurly”’ cement. 


Silica 
Eastern Silica and Chemical Corp., which has 


been in the hands of the receiver, is defendant in 
a suit seeking dissolution of the company. 


Other Rock Products 


Savannah Kaolin Co. has renewed its lease on 
the plant at Gordon, Ga., to Peter W. Martin, Inc. 


Industrial Minerals Corp., Franklin, N. C., plans 
development of its cyanite property in Macon 
county. 

_ Franklin Mineral Products Co., Franklin, N. C., 
is planning to establish a European sales office in 
England. 

Ozark Chemical Co., Tulsa, Okla., will construct 
a sodium sulphate plant in Ward county, Texas, 
to cost $350,000. 

Minnesota Mining and Manufacturing Co. plans 
new construction to its properties in St. Paul, 
Minn., and Wausau, Wis., to cost $100,000. 

Kenosha, Wis. A shipment of 500 tons of pot- 
ash salts from Germany has been received here, 
the first all water shipment to this point. 


Raleigh, N. C. H. J. Bryson, state geologist, 
reports increased strength in the mica market, 
with shipments showing a noticeable increase, 

Manhattan, Mont. The first load of onyx has 
been shipped from here and it is expected that this 
deposit will prove an important source for this 
material. 

San Diego, Calif. The first water shipment of 
feldspar from this port was recently made. This 
material will be used in the manufacture of plumb- 
ing fixtures at Berkeley. 

Southern Feldspar Corp. reports its 
has been doubled at the Toecane, N. C., plant 
since the first of the year, Inquiries for ground 
feldspar have shown a noticeable upturn. 

Washington, D. C. Sales of German potash in 
September showed a decided increase, it is re- 
ported, While sales for the entire year are lower 
than 1931, it is expectec that the full year will 
show very little reduction. 


Personals 


Walter H. Miller, formerly Kansas salesman for 
the Dewey Portland Cement ‘Co., is candidate for 
county assessor in Kansas City, Mo. 

Maurice C. Miller, formerly chief structural en- 
gineer of Proudfoot, Rawson, Souers and Thomas, 
Des Moines architectural firm, has joined the sales 
staff of the Hawkeye Portland Cement Co, 


J. S. Trittle, vice-president and general manager 
of the Westinghouse Electric and Manufacturing 
Co., was elected president of the National Elec- 
trical Manufacturers’ Association at a recent meet- 
ing of the organization. 


C. E. Fitzpatrick has been appointed superin- 
tendent of the Western Limestone Products Co. 
and the Independent Crushed Stone Co. at Weep- 
ing Water, Neb. John Crozier, former superin- 
tendent, has resigned. 

Harry M. Poole, president of the Iowa Lime- 
stone Co., the Flint Crushed Gravel Co., the 
Standard Gravel Co. and coal companies of Des 
Moines, Ia., has been elected a director of the 
Pennsylvania-Dixie Cement Corp. 


business 
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Lee Trainor, chief engineer of the construction 
division of the National Lime Association, recently 
addressed a meeting in Columbus, Ohio, on 
“Brick, Mortar and Leaky Brick Walls.” He also 
addyessed a group of dealers in Memphis, Tenn, 
on ‘Masonry Mortar.” 

Dr. Willis Rodney Whitney, organizer and di. 
rector of the —s laboratory of the General 
Electric Co., retired from that position because of 
ill health November 1. He is succeeded by Dr, 
William David Coolidge, senior associate director 
of the laboratory. Dr. Whitney continues as vice. 
president in general charge of reseatch. 


A. L. Freedlander, vice-president and general 
manager of the Dayton Rubber Manufacturing 
Co., has been in South America investigating pos. 
sibilities and the development of rubber plantation 
in the Latin American countries. From there he 
will go to Europe to confer regarding recent de. 
velopments on the Dayton ‘“‘cog-belt” drives and 
other products. 


Obituaries 


Daniel C. McCurdy, president of the McC 
Send. Co., ielifiant, Olds, ded Coat ta 


Fred W. Stroupe, 38, superintendent of the 
France Stone Co. at Dunkirk, Ohio, died October 
21 following an operation for appendicitis. 

Patrick W. Leyden, 62, for 35 years foreman 
of the Kelley Island Lime and Transport Co, in, 


charge of loading boats at Kelley Island dock, di 
October 26. y 4sland dock, died 


Manufacturers 


Kron Co., Bridgeport, Conn., announces Glenn 
E. Weist is now in charge of its engineering, 

General Electric Co., Schenectady, N. Y., an- 
nounces construction of its $4,000,000 power house 
Is progressing rapidly. 

American Rolling Mill Co., Middleton, Ohio, 
announces the Armco symphonic band returned to 
the air Tuesday night, October 25, for its fall and 
winter series of programs. 

Whitcomb Locomotive Co., Rochelle, Ill., which 
recently acquired the Milwaukee Locomotive Man- 
ufacturing Co. from the Westinghouse Air Brake 
-o., will conduct sales of Milwaukee locomotives 
and parts from its Rochelle office. 

Lincoln Electric Co. announces its course in 
practical and theoretical welding, offered cooper- 
atively with John Huntington Polytechnic Insti- 
tute, Cleveland, Ohio, will be repeated several 
times during the winter season. It also announces 


appointment of Fred C. Archer as manager of the 
Philadelphia district. 7 


Trade Literature 


NOTICE—Any publication mentioned under this heading 
will be sent free unless otherwise noted, to readers, on 
request to the firm issuing the publication. When writ- 
ing for any of the items kindly mention Rock Provucts. 


Air Separator. Bulletin explains 1932 model of 
the Sturtevant air separator. STURTEVANT 
MILL CO., Boston, Mass. 

Scrubbers. Bulletin explains operating principle 
of conical scrubber for cleaning aggregate. HAR- 
DINGE CO., INC., York, Penn. 

Wire Rope. Broadside features ‘‘Flex-set” wire 
rope, describing its advantages. BRODERICK 
AND BASCOM WIRE ROPE CO., St. Louis, 


Mo. 


Motor Pump. Broadside describes Cameron Mo- 
torpump ‘showing full details of construction and 
features of the pump. INGERSOLL-RAND CO., 
New York, N. Y. 

Steel. “‘Ryerson Journal and Stock List” gives 
brief history of the company and indexed stock 
list of the full line of Ryerson products. JOSEPH 
T. RYERSON AND SON, INC., Chicago, IIl. 

Bulk Cement Scale. Bulletins give specifications 
of Richardson motor driven duo-screw-feed auto- 
matic cement scale and _ describe operation. 
RICHARDSON SCALE CO., Clifton, N. J. 

Drilling Equipment. Loose-leaf catalog contains 
descriptive sections on tripods and quarry bars, 
rock drill steel, hose and hose connections, paint 
spraying equipment, ete. SULLIVAN MACHIN- 
ERY CO., Chicago, Ill. 

Industrial Rubber Goods. Catalog contains engi- 
neering information and data on industrial rubber 
goods including transmission belts, conveying belts 
and hose capacities. ; GOODRICH RUB- 
BER CO., Akron, Ohio. 

Wire Cloth. Catalog 32 contains a hundred 
pages of concise information for users of wire cloth. 
A glossary of wire cloth terms is included and 
description of new developments given. NEWARK 
WIRE CLOTH CO., Newark, N. J 

Power, Industrial and Process Plant Equipment. 
Condensed catalog contains illustrated descriptions 
of every principal product of the Babcock an 
Wilcox Co. New engineering developments are de- 
scribed. BABCOCK AND WILCOX CO., New 
York, N. Y 
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Quick DETERMINATION 


OF FINES.... 


re increasing fineness to which high grade 
portland cement is now pulverized has cre- 
ated the need of an improvement in the meth- 
ods for making tests for fineness. The finer 
the cement or other material is pulverized, the 
greater becomes the necessity for quick, accu- 
rate fineness determinations. Mechanical siev- 
ing is not satisfactory for the extreme fines. 


THE IS FLOURMETER 


is made to meet the demands for the quick, accu- 
rate determination of the amount of ''fine flour” 
in cement or other pulverized material. This Flour- 
meter, illustrated, is compact, precise, and easy 
to operate. When once charged, the machine 
needs no attention during the short time con- 
sumed in making a test. 

The F.L.S. Flourmeter is delivered tested 
and standardized. 

The intimate relation existing between the 
strength of the cement and the size of the indi- 
vidual particles in the cement increases the im- 
portance of the test by air separator. The F.L.S. 
Flourmeter is a necessary requisite for all labora- 
tories when great fineness determinations are 
made. 


Write for particulars 


F. L. SMIDTH & COMPANY 


ENGINEERS 


225 Broadway 











New York, N. Y. 
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